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THE WEEK IN IRON CIRCLES. 





From now on until February may reasonably be 
expected the usual lull which characterizes the cast 
iron pipe, wrought iron pipe, cut and wire nail, barb-wire and struct- 
ural iron trades. Conversely, the great railroad corporations will 
come into the market with orders for their renewals. Just how far 
the present boom will extend is hard to predict, but one thing is cer- 
tain: it is here, and those “in the swim’ are making the best of it 
At leading centers the feeling is still one of confidence, as will appear 
from our reports below. Nearly all large consumers of pig iron in 
the territory tributary to St. Louis are supplied for the remainder of 
this year, and as the furnaces are not disposed to contract beyond 
January rst, it naturally follows that business is comparatively 
quiet. The feeling is very strong that prices will go higher and a 
lively demand is expected during the next thirtydays. The Chicago 
pig iron market continues active. It is doubtful if there ever existed 
at one time a more even or widely distributed demand for foundry 
iron throughout the Northwest. Every thousand cars calls for from 
6.000 to 10,000 tons of iron in various forms and increases demand 
proportionately. Softeners are in active request, but mostly in small 
lots. Southern irons are coming in more freely. At Cincinnati the 
volume of business has been large and taking the whole market 
together prices are firm. If there is any change it is in the direction 
of an advance. As tothe future, great diversity of views exist. The 
hopeful feeling, however, predominates, and every indication points 
to continued expansion in every branch of the iron trade, at least for 
several months to come. The principal sales, at Louisville, mad 
during the past week were such odd lots of moderate-sized quantities 
that the furnaces had on hand, principally off grades for prompt ship- 
ment. One round sale is reported at a price that covered the advance 
in ireights, which took effect on the 6th inst. There are reported 
offers on grey forge equal to $15.25 cash at Louisville. W. F. Jarvis 
& Co. report from Detroit: “Although the sentiments respecting the 
pig iron market are practically the same as a week ago, the under- 
current shows a still stronger market. The difficulty that brokers 
and buyers experience in endeavoring to get prices named by the 
different furnaces, and to get deliveries as wanted, is very noticeable 
At the same time, with all the strength, there are some weak spots 
from time to time, and offers on what might be termed job lots of 
metal are more trequent now than they were ten days ago. The 
figures, however, have not shown any decline, except a fraction here 
and there. Take Superior charcoal has probably shown more advance 
during the past week, and developed more strength than any other 
iron on the list, proportionately, and it surely is about time that this 


General Features. 


iron should reach its proper relative position. A number of large 
transactions for charcoal iron for Bessemer steel purposes has occa- 
sioned a falling off in the visible supply, and this unlooked-for buying 
will help matters along considerably for this grade of metal. Sellers 





usually ahsolutely decline to make prices for future delivery. For 
present delivery full figures are demanded and obtained. Southern 
iron has cut a very small figure in this market in the past week. 
Some Northern grades of forge iron have been obtained, and also one 
or two good sized lots of Jackson county silvery at the advanced 
prices noted a week ago have been purchased. It is expected that 
some furnaces in the South will very soon commence sales of iron 
for delivery next year, which will tend to prevent further immediate 
advances in the market to a certain extent. But with everything 
upon a firm, and perhaps a high basis, not only in the pig iron mar- 
ket, but in nearly every branch of mercantile business also, and with 
manufactories running day and night to complete orders, it is thought 
that no reaction will occur in the near future.’’ Sales at Buffalo 
have been numerous and varying from 75 to 400 tons, according to 
wants of consumers. All sales are for this year’s deliveries, and in 
every case are for actual use as fast as delivered. The English mar- 
kets maintain the utmost activity. Our Manchester correspondents, 
Messrs. S. W. Royse & Co., write, under date of October 26: ‘This 
month has seen a very extraordinary series of advances in prices of 
pig iron. At Glasgow the advance during the month is about 5s. 6d. 
per ton, and at Middlesbrough about 7s. 6d. The strong demand 
continues, and much higher figures appear likely to rule shortly.” 
The steel rail business still shows heavy transactions. The ship- 
ments of rails up to October 1 were 919,874 gross tons, not including 
shipments made by the Allegheny Bessemer Steel Co. Other large 
orders are pending. 

The ore shippers have “ seen”’ the vessel men’s bluff, 
and have gone them several better, with the result of 
cutting the inflated lake freights wide open. The vessel owners, 
speculating upon the demands of the grain trade and upon the neces- 
sities of the ore interests, kept on screwing up prices until business 
had to come to a stop, and then, when their business was gone, they 
consented to come down. In many instances they are too late, the 
ore men having determined to shut down for the season, but wher- 
ever ore is yet to come down, any quantity of boats are offering at 
$1.15 from Escanaba and $1.25 from Marquette, nothing more being 
expected from Ashland and Five Harbors. Quite a good many 
vessel owners, satisfied with their season’s trade, withdrew on 
November 1, and obtained a fifteen per cent. drawback on the insur- 
ance premium for the season. There is quite a large demand for all 
grades of ore for immediate delivery, indicating continued activity 
on the part of kindred interests. One remarkable feature of the 
market is found in the unusual activity in legitimate mining invest- 
ments on the part of conservative ore men, who are acquiring new 
properties and increasing their investments inthe Lake Superior 
country. 


Iron Ore. 


The market is quiet, but exceedingly firm, with an 
undercurrent of renewed activity running through it. 
Hitherto the December season has usually been among the quiet 
months, but the indications point to the coming December as a 
month that will witness a great many sales of importance. By that 


Pig Iron. 


time the consumers will, in a large measure, have exhausted their 
material, and since the furnace-men have held back with sales for ’90 
delivery, the chances are favorable toa thriving Christmas trade. 
Pig stocks continue to dwindle and stand a good chance of being 
wiped out altogether. Coke has gone up and now sells at $1.75. 
Bessemer is worth $20 50 cash at Valley furnaces, while a strong all 
lake ore, No. 1 foundry, is worth $18. 

Bar iron continues to sell at $1.75 in car lots at the 
mill, while sheets are sold for whatever the holder 
asks. The market is strong and inquiry good. 

Old American rails are quoted at $26.50, but none are 
offering at that figure. No. 1 railway scrap brings 
$21, car wheels being offered at $17.50. 

The trade is excellent in every department, manu ‘act- 
urers’ hardware being in particularly strong demand. 
Metals are firm, with a tendency to advance. 


Merckant Iron. 


Scrap Iron. 


Hardware. 
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NOTABLE LOSSES TO THE IRON TRADE. 

The past fortnight has been prolific of deaths among leading 
iron manufacturers. The most notable loss is, perhaps, the demise 
of Clement B. Grubb, at Lancaster, Pa., October 31, aged 74 years. 
Mr. Grubb was at one time the largest iron maker in Pennsylvania. 
He was the great-grandson of the discoverer of the great Cornwall iron 
hills, of Pennsylvania, which for over one hundred and forty years 
have furnished iron ore for smelting, and whose aggregate output to 
date is over 8,500,000 tons. Another veteran in the iron business of 
Pennsylvania to go was Christopher Geiger, who died at Lancaster 
October 28, aged 81 years. At various times he was proprietor of 
furnaces in I,ancaster and York counties and in Maryland. Still 
another instance of longevity in the trade was that of Henry 
Wintnor, of Philadelphia, who attained the age of 86 years, dying of 
paralysis October 21. He was largely interested in the Logan Iron 
and Steel Company, the Crane Iron Company, and various other 
enterprises. A prominent iron manufacturer, whose departure will 
be severely felt by the American Iron and Steel Association, of 
which he was one of the executive officers, was Mr. Joel Barlow 
Moorhead, President of the Merion Iron Company, who died at 
Philadelphia October 25, at the age of 77 years. He was for several 
years arailroad and canal builder, and at the time of his death was 
the largest holder of the stock of the Monongahela Navigation Com- 
pany,of Pittsburgh. He was in the iron business continuously from 
1857 to the time of his death. Oliver Garrison, one of the foremost 
citizens of St. Louis, died October 28. He went to St. Louis in 1835 
and engaged in the steamboat manufacturing and foundry business. 
In 1870 he organized the Jupiter Furnace Company, in which he was 
heavily interested. His age at death was 79 years. The death of 
Francis M. Roots, October 25, at Connersville, Ind., removed from 
active life a well-known manufacturer. He was the inventor of the 
famous Root Rotary Blower and President of the company that man- 
ufactured it. He, too, reached a good old age: 65 years. 

It will be observed that the average age of the six persons above 
referred to is 77 years—surely a tribute to the healthfulness of the 
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iron business and the correct habits of those who engage in it. 





PROTECTION IN TWO BRITISH COLONIES. 

Our Free Trade friend, the 4ustralasian Trade Review, has no 
patience left for the protection policy of the new government of 
Australia. Ina recent issue it breaks forth in this wild lament: 
“Tt is difficult at present to tell to what length the folly of protec- 
tion will go in this colony. There is no principle discernible in the 
attitude either of the Ministry or the Parliament; the manipulation 
of the duties is simply in the hands of detached interests. To pass 
an additional duty, the public is fooled to the top of its bent. If it 
is a question of putting a duty on portable engines, a Minister, (who, 
it can only be charitably concluded, does not know what he talks 
about) stands up and assures the country that Melbourne is to bea 
second Birmingham, the colony of Victoria, be it remembered, not 
producing any of the great industrial metals.” 

The ideal condition of things, in the opinion of the Review, 
would evidently be a colony forever dependent upon outside sources 
for its material supplies, forever a consumer, never a producer. Is it 
any wonder that, under the previous Free Trade policy, Melbourne 
has grown to be simply a city of tradesmen? Had any such policy 
as this prevailed when the struggling states began their industrial 
existence, we would never have risen above the condition of poor 
and dependent consumers, always in debt, never able to look out for 
ourselves. Melbourne has the possibilities of another Birmingham 
within her, as well as Chicago, or Pittsburgh, or Cleveland, if capital 
is only encouraged to build up an industrial independence; but she 
can never attain this position under the dog-in-the-manger policy 
advocated by our Australian contemporary. 

There is another powerful British colony that does not regard 
this great economic question through the narrow vision of the 
importer. Canada has established a system of protection to home 
industries, which she is gradually broadening and strengthening, 
and, if let alone, she will soon be ready to declare industrial, if not 
political, independence. Quite as influential a trade paper as the 
Australasian Trade Review (and we yield to no one in our respect for 
its ability) is the Canadian Manufacturer. Answering, in its current 
issue, some objections of Opposition journals to the tariff policy of 
the government, it says: 

“Tt is our opinion that the trouble complained of does not lie in the reduc- 
tion or removal of the tariff generally, but in increasing it. Itis not high 
enough; and for evidence of this we call attention to the Canadian tariff on 
pig iron, and the American tariff on that article. Our duty upon it is only $4 


consumption is made in Canada. To remove that duty wuuld not insure an 
enlarged production, but would certainly instantly put out of blast the few 
furnaces we now have in operation. If that duty was largely increased— 
doubled—the result would be that blast furnaces would be built, the produc- 
tion of which would meet the demands of the country to a very large extent, 
if not fully. In 1854, when the United States suffered from a purely revenue 
tariff, the average price of No. 1 anthracite foundry pig iron, at Philadelphia, 
was $36.75 per ton; but in 1878 the price there under the present protective 
tariff was but $17.50 per ton. Now, what caused this drop of over fifty per cent.? 
Protection. It cannot be claimed that the price of Scotch pig has similarly 
decreased in the same time, for, according to Fossick’s History of the 
British Iron Trade, the price of that article in that country in the first named 
year, 1854, was 95 shillings sterling per ton, while in the latter year, 1878, the 
price was 55 shillings. In this latter instance the difference was only $10 per 
ton, while the difference in the American iron was nearly twice as much. 
What is said of pig iron will also apply to many other products.” 


We commend this bold, broad and statesmanlike view to our 
Australian contemporary and the importing interests which it repre- 
sents, and we sincerely wish the Australian protectionists success in 
their efforts to attain industrial supremacy. 





IRON MANUFACTURE IN CANADA, ONCE MORE. 

More than two years ago, Zhe /ron Trade Review spoke at 
length, from personal observation, of the importance to Canadian iron 
interests of the Bristol iron district, near Ottawa. It was then care- 
fully estimated that the ore could be mined, calcined and laid down 
in Cleveland at a cost of $4.25 per ton, including duty. Since then 
the work of development has gone steadily on, as duly chronicled in 
these columns, and now the proposition is seriously entertained of 
smelting the ore at Ottawa, instead of attempting to market it in the 
United States. Mr. John Birkinbine, in the /ourna/ of the United 
States Association of Charcoal Iron Workers, goes into interesting 
details concerning the cost of smelting the Bristol ore at Ottawa. 
The cost of ore laid at Ottawa, Mr. Birkinbine figures as follows: 
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As this roasted ore will yield 60 per cent. of iron or more, the 
cost of ore fora ton of pig iron will be: 173 tons at $2.55, equals 
$4.25. The accessibility of fluxing material will make this item 
small, and an allowance of 50 cents per ton of iron made should be 


ample. The materials for producing a ton of pig iron he estimates 
as follows: 
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This is, of course, theoretical, but it is near enough to awaken 
general attention, in view of the fact that 50,000 tons of pig iron and 
250,000 tons of manufactured, cast and wrought iron enter Canada 
Upon the question of competition with foreign iron, Mr. 
Birkinbine figures as follows: The Canadian duty is now $4 per net 
ton on pig iron—the estimated cost above is per gross ton. In addi- 
tion the Government offers a bonus of $1 per net ton on all pig iron 
made in Canada from Canadian ores; therefore, the domestic metal 
would be protected, at least until the expiration of the bounty period, 
to the extent of $5 per net ton, or about $5.60 per gross ton. If, now, 
pig iron made at Ottawa costs $14 per ton, foreign metal would have 
to befdelivered there at $8.40 per ton to meet this cost. But an allow- 
ance for profit must be made; including this, as well as the percent- 
age of loss from bad debts, and also adding liberally for possible 
discrepancies in the estimate—say, $2.60 —the domestic product could 
meet foreign iron delivered at Ottawa at $11 per ton. As the iron is 
shipped away from Ottawa, freights must be added, but there still 
seems to be ample margin to encourage the production of domestic 
pig iron in Canada. 

The above estimates are on the basis of using anthracite coal, 
coke, or a mixture of these two fuels, but the writer believes that 
charcoal could be used economically. The whole subject is an inter- 
esting one, especially in view of the unsuccessful attempts in the 
past to establish an iron industry in Canada. 


each year. 


A GRACEFUL compliment, as well as a deserved tribute, has been 


the Coal Trade Journal, to represent the coal interests on the New 
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THE SAULT ST. MARIE CANAL. 





BY R. E. PEARY, C. E. U. S. N. 

The St. Mary Canal, which forms the outlet of Lake Superior, is unique in 
several respects. It is one mile long, has a depth of 16 feet, and has the 
largest lock in the world, 515 feet x 80 feet x 18 feet lift. 

This canal was originally constructed in 1855 with two locks, each 350 feet 
x 70 feet x 9 feet lift. About 1870 it became evident that the capacity of the 
canal had been nearly reached, and the work of enlargement was undertaken. 
This consisted of the construction of the present lock and the deepening of 
the canal to 16 feet. 

These improvements were completed in 1881, at a cost of about $2,500,000, 
with a most astonishing result upon the traffic of the canal. The number of 
vessels increased and their size and draught increased to correspond with the 
larger water-way. The tonnage of the canal increased from 1,500,000 tons in 
1881, the first year of the enlarged canal, to 4,5000,000 in 1886, 7. ¢. it trebled in 
five years. In 1888 the tonnage was over 5'4 million tons. From 1885 to 1886 
to total tonnage increased 37 per cent., and from 1887 to 1888 the average ton- 
nage per vessel increased some 20 per cent. The annual tonnage of the canal 
is now very nearly as great as that of Suez, 1,685 vessels having passed through 
the canal in one month. In 1886 it was seen that the capacity of the canal 
would be reached in two or three years, its ultimate capacity being 96 vessels 
per day of 24 hours, and 84 having already passed in that time, and a still 
further enlargement was proposed and is now in progress. This will consist 
of a lock 800 feet x 100 feet, with a depth of 21 feet on the sills and a lift of 18 
feet, and the deepening of the canal to 20 feet. 

The new lock is to be placed upon the site of the two old ones, and will be 
used with the present new one. The cost of the enlargement is estimated at 
$4,738,865, and the time, five years. If,on its completion, the traffic of the 
canal takes such a bound upward as after the last enlargement—and there is 
no reason to doubt that it will—Suez, even with its enlargement completed, 
will have difficult work to keep pace with it. 

The present lock in this canal is undoubtedly the finest, as it is the 
largest, in the world. It is manipulated entirely by hydraulic power furnished 
by the fall at the lock, and the operation of hauling in, locking, and hauling 
out a vessel is easily accomplished in 13 minutes. The cost per ton of passing 
vessels through the canal was in 1882-83 114 to2 cents. It is now about une- 
half cent.—[U. S. Miller. 





FRICTION RELIEVED BY LUBRICATION. 





BY PROF. |. F. ELSOM. 

Continuing my tests and experiments as begun in a recent issue, I find 
in a great many instances that oils and lubrication in general do not receive 
the attention their importance demands, in many instances the price being 
taken as prima facie evidence of quality. When, as has been shown, the action 
of oils and all methods of lubrication is merely mechanical, by keeping the 
surface of the moving body from touching the stationary one, it is plainly a 
matter of the utmost importance that lubrication, in relation to the efficient 
working of all kinds of machinery, be more generally recognized and under. 
stood. Oil users are as much and no more interested in this matter than oil 
manufacturers and dealers. 

One of the greatest obstacles in practice, I have found in attempting 
to reduce the practice of lubrication to rule, is trying to adopt some theory 
that will include and accommodate all the varying circumstances with which 
oil consumers and manufacturers have to deal; and then to reconcile the 
diametrically opposed statements and practice of men of equal intelligence 
and trustworthiness, working to all intents and purposes under precisely sim- 
ilar conditions. In laboratory practice I have often found that a little test, a 
little inquiry, a little closer inspection, reveal enough difference—perhaps 
some abnormal condition—want of power, a bad bearing, or worn-out 
machinery, that may justify or demand some departure from any general rule 
adopted to govern a comparative standard of excellence assumed by buyer and 
seller; but besides these explainable instances, there must necessarily occur 
many in which, with no discoverable variation of condition, the practice of 
engineers and mechanics is as different as day is from night. 

In order to arrive atsome standard for discussion, the subject may be 
naturally and conveniently considered from two standpoints, subdividing each 
as passing along as the exigencies of the case may demand. These heads are: 

1. Lubrication under ordinary atmospheric conditions, which includes 
the lubrication of all ordinary engines and machinery and shafting ; and, 

z. Lubrication at high temperature and in contact with steam, which 
includes the lubrication of steam cylinders and valves, gas engines and car- 
bonic or hot air engines. 

We will take, if you please, a sample of the best lubricating oil, the oil 
that has given the greatest satisfaction to any consumer ; place a slide covered 
with a thin film of it beneath the microscope in an atmosphere of 50°, then 
place the same slide in a temperature of 200°, and the difference in appear- 
ances and size of the oil globules will, indeed, be astonishing. The following 
sketches from a microscopic test under the varying conditions suggested will 
illustrate the point. 

The slide in moving while hot—200°—does not show the same arrange- 
ment of globules, but, though great care was taken, the oil, being thin, moved 
around in manipulating the instrument. The same slide was used each time, 
and when the spheres were expanded, as shown, the pellicle was found to be 
very thin and tense and somewhat easier broken than when cold—a point 
worth remembering when we estimate the value and efficacy of lubrications. 

To a great extent, the same conditions apply to both classes. The condi- 
tions of the first class apply equally to the second class, while steam and heat 
impart some special conditions to the latter. The first element common to 
the two heads is friction; the primary object of lubrication is nothing more 








nor less than the reduction and the preservation; hence in order to determine 
how these two ends may be obtained, we must consider: 

1. The nature of friction itself. 

2. The principle upon which it may be reduced or overcome. 

3. The character and properties of all lubricating substances. 

Many writers speak of various kinds of friction, but there are but very 
few kinds, not more than one or two, but they might say that friction may be 
recognized under many conditions. Thus, we have the two grand divisions of 
friction: 

1. The friction of quiescence or rest. 

2. The friction of motion. 

The former being much greater than the latter, as all well know, so, under 
the second head, we are to recognize what physicists denominate rolling fric- 
tion, the resistance offered by the circumference of the wheels of a vehicle to 
the propelling power; sliding friction, the friction of two flat surfaces as an 
iron planer; revolving friction, the friction of journals and bearings of every 
description. 

Generally speaking, it it with the latter mechanics have the most to deal, 
and the series of experiments I have inaugurated are for the benefit of this 
class of artisans; hence the tests I have made, both with oils and iron rollers, 
in the end, are to determine whether thick or thin oils, pure or compound 
oils, will give the best results in reducing the friction and heat on machinery. 
The oils tested will be named in Table 1, opposite which results are found in 
the column headed ‘‘ Temperature,” and samples of compound oils for heavy 
and light machinery, some of which were sent by people using them, others 
were prepared in the laboratory. At the same time, a great number of 
samples of pure mineral oils, of English and American manufacturers, were 
tested ; these oils were of various gravities andthicknesses. In order to ascer- 
tain how they compared with animal and vegetable oils, or with compounds 
of these with mineral oils, each sample was tested three times, and the instru- 
ments used were allowed to cool, and were thoroughly cleaned between each 
test, so the results cannot be otherwise than accurate. 

Table 1, showing relation between bodies of oils at various temperatures 
and heat—which represents friction in these tests,in fact, the generation of 
heat is friction—developed under similar conditions on the oil tester : 
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The foreguing table exhibits the results obtained by testing a few well- 
known oils. It will not be necessary to encumber it with the results given by 
special or compound oils of uncertain, and, most likely, variable composition, 
besides which, that chief editor of mine frowns ominously when I talk too 
long. Suffice it to say, thus far the tests and demonstrations entirely corrobo- 
rate the results already given, confirming the deductions which will be given 
further on. ; 

Returning to the table, the first column names the oil, the second shows 
the specific gravity—of which, however, for reasons which will presently 
appear, no account is made of in fixing the economic value of the oil ; while in 
the third, fourth and fifth columns will be seen the figures, indicating in 
seconds, the relative body at 60, 120 and 180 degrees temperature Fahr., ob- 
tained by noting the time which a given quantity of oil takes to flow through 
the narrow, contracted orifice of tubes especially designed for the purpose, 
while in the last column the average normal temperature maintained upon the 
bearing when it was running at full speed; a three-inch shaft making about 
1,500 revolutions per minute, the oil being tested used as a lubricator. 

It will be noticed that there is a uniform coincidence between the body 
or thickness of the oi], and the temperature developed by each, as shown 
in the respective columns. The only discrepancy apparent being in 
the base of tallow oil, which, being much thicker than rape, lard or olive oil, 
at 60 degrees, develops a lower temperature than these; if, however, atten- 
tion be directed to the respective bodies of these oils at 120 and 180 degrees, 
it will be found that the seeming paradox disappears, and the irregularity 
may be explained by the fact that tallow oil frequently contains considerable 
stearine, a higher temperature may be required to thoroughly liquify it than 
is required by the other oils. 

As it thus appears that the temperature developed by each oil is in pro- 
portion or relation to its body, in the same sense that the thicker the oil the 
higher the temperature, and temperature being an equivalent of friction and 
an indication of the power necessary to overcome it, it is safe to conclude that 
the best and most suitable oil for any bearing is the thinnest that will keep the 
surface apart, and that the extra thickness means a higher temperature and a 
greater driving power, though, it must be borne in mind that, if the oil be too 
thin an extra quantity will be required, 


(To be continued 





SERIOUS attention is now being paid in German official circles to a scheme 
for connecting the Baltic and Berlin by a sea-going ship canal. The question 
as to whether this could best best be brcught about by deepening the Elbe or 
the Oder, is at present under the consideration of a committee. 





* NoTE.—The figures in the last column, headed ‘‘ temperature,’’ represent the average 
maximum temperature maintained during three tests of ninety minutes each, of each oil 
examined, save in the case of the mineral oils, the trials of which had to be stopped in from 
thirty to sixty minutes, as by that time the oil became exhausted, and there was danger of 
heating the tester to that point it would ruin it; in fact, I did ruin one tester in attempting 
to carry these mineral oils too far, 
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OUR NEW STEEL NAVY. 





The report submitted by the Board which conducted the official trials of 
the new cruiser Char/eston, on the coast of California, makes a very favorable 
showing for that vessel. On the four hours’ trial run, the average power 
developed by the engines was 6,666 horse power, the maximum being 6.943 
horse-power. The average speed during the whole run was 18 187 knots, and 
the maximum speed was 18.75 knots. The manceuvring power of the vessel 
was excellent, as she was rapidly managed and turned quickly. The main 
exception taken by the Board was to the difficulty experienced and time lost 
in communicating directions to the people stationed in the steering chamber, 
where the hydraulic apparatus is situated, and the Board say that some more 
reliable means of communication is desirable; also some device from changing 
from one steering apparatus to the other nearer the deck. The conclusions 
reached are that the vessel’s hull, fittings and machinery, including the 
engines, boilers and appurtenances are strong and well built, and with one or 
two slight exceptions, in conformance with the contract; the vessel is also, in 
their opinion, sufficiently strong to carry the equipment, coal, stores, ma- 
chinery and the armament which has been assigned to her. On this report 
there is no doubt that the Char/eston will be accepted from the contractors. 

Engineer-in-Chief Melville has been during the month in New York, 
making arrangements for building the machinery of the two 3,000-ton cruisers 
in that yard. The hull of one of these vessels is to be built at the New York 
yard, and that of the other at the Norfolk navy yard, but the machinery for 
both will be built in the New York yard. Work has already been begun in 
both yards, laying down the lines for the hulls of these vessels, getting the 
keel blccks in place, etc.,etc., and the material has been advertised for. The 
preliminary work is to be hurried as much as possible, and probably the keels 
will be laid down by the end of the year. 

The plans for the two 1,000-ton protected gun-boats, authorized by the 
last naval appropriation bill, are nearly completed and advertisements for bids 
will shortly be issued. These vessels are known officially as cruisers Nos, 12 and 
and will be somewhat larger than the /efre/, just completed in Baltimore. 
They will carry batteries of 6-inch rapid-fire guns, and smaller machine guns, 
will have twin screws with triple-expansion engines capable of working up to 
about 1,600 horse-power. The speed expected is 15 knots per hour. It is 
believed that these ships will be exceedingly useful to the navy, and on many 
stations will answer all the purposes which could be served by a larger and 
more expensive cruiser. The need of ships of this class has been very much 
felt. Their cost is limited to $350,000 each. 


It is understood that the Commission appointed, some months ago, to select 
a site for the purposed navy yard on the South Atlantic or Gulf Coast, has not 
yet reached an agreement, but it is stated that the majority of the Board favor 
one on the Mississippi River, nearly opposite New Orleans. This site is pre- 
ferred as being on deep water, with facilities for transportation of material 
and for obtaining skilled labor; but, at the same time, is in a position easily 
defended in case of war. The navy yard at present owned by the Governmert, 
at Pensacola, is not considered available on account of the unhealthfulness of 
situation, its liability to epidemics of yellow fever, and the impossibility of 
obtaining skilled labor there. 

An opportunity of comparison between some of our new vessels and those 
of European navies will be afforded shortly. The Boston, Chicago, Atlanta 
and )ork/own are to proceed to European waters asa “squadron of evolu- 
tion,’ under the command of Admiral Walker, late Chief of the Bureau of 
Construction. These vessels are now fitting out and taking in supplies at the 
New York navy yard, and as soon as they are ready will start on an extended 
cruise, during which there will be full opportunity to test their qualities 
as cruisers and in every way, in fact, except iu actual warfare, for which, for- 
tunately, there is no opportunity offered at present. 

The gun-boat /e/re/ has been formally accepted by the Navy Department, 
and has been delivered to the Government at the Norfolk navy yard. 


Owing to some defects in the indicators used at the first trial of the Aal#t- 
more, the horse-power developed by her engines was somewhat less than 
at first supposed, although the high speed made would have hardly indicated 
thisresult. The Department, however, has given permission for an additional 
trial to determine this point. 


The test of the guns of the new dynamite cruiser Vesuvius was made 
October 9, the point to be determined being principally the rapidity of fire of 
the guns with which she is armed. As speed, and not accuracy, was the 
important point, blank shells or dummies were used. The first trial was made 
for distance, shots being fired from each of three guns, which landed respect- 
ively, 960 feet, 1,050 feet and 300 feet beyond the mile limit. Then followed 
the test for speed. The contract demanded a rate of fire of 15 shots in 30 
minutes, and this was successfully passed. The three air reservoirs were 
charged to 2,000 Ibs. at the commencement, and five shots were fired from each 
gun. The following table shows the result : 


Time for Air Initial 
Loss. Pre-sure, 

Guns, Lbs. Lbs. 
UNOE -canctnunanuedeschhsabekkaansssuacndes scans podnohanibaabebbakeacan 7° 750 
RIND conan tcagkbhageuspheanaanmieatns chakberadasaanémans 74 750 
Port 74 759 
BO esas sd pasos scuadspcnbantansanaashanaatsadvanisekesatacsciaccnetiiias 7 750 
Port 78 75° 
Cente 105 750 
Center 109 750 
Ce nite 114 75° 
Center 104 750 
Center a 750° 
S'arboard 118 750 
Sta board 112 750 
S arboard 105 750 
Starboard 120 759 
Starboard 118 75° 





The Vesuvious has now passed successfully the test for speed and for rate 
of fire, and the guns have also passed the test required for accuracy of aim 





and for range. She will probably be accepted and put in commission at an 
early date. 





INCREASING THE OUTPUT OF CHARCOAL IRON. 





Mr. J. C. Holt, Secretary and Treasurer of the Antrim Iron Co., of Grand 
Rapids, Mich., writes 7he /ron Trade Review, under date of November 5, as 
follows: ‘“ This company has had in mind for some time back, increasing its 
output of Lake Superior charcoal iron. The necessity for this has been grow- 
ing steadily greater by the increasing demands of our customers for metal. 
It has now been decided to put in blast an additional stack. When this has 
been accomplished, we expect the output to exceed 40,000 tons per year. 
With this increase we hope to be able to take care of our present customers’ 
needs, and it will give us great pleasure to be able to supply their wants. The 
present outlook in all classes of the iron trade seems hopeful. We think, 
however, any tendency to unnaturally inflate the price of the different grades 
of iron should be discouraged. While the market for charcoal iron has been 
and still is below what is should be, we hope that all producers of iron will 
observe a prudent conservatism and discourage any increase of price beyond 
what the natural demands warrant.” 





The Production of Iron and Stee’ in Great Britain. 

Mr. J. S. Jeans, the secretary of the British Iron Trade Association, has 
issued his usual statement as to the production of iron in the United King- 
dom during the first six months of the year. The returns show that the 
net increase in the make of pig iron from January | to June 30 of the present 
year, compared with the last half of 1888 was 87.767 tons, and the increase dur- 
ing the first half of this year, over the same period of last year, to have been 
180,793 tons. The figures are: 


Tons 
rae ets as Evcapnucuckuuaue ones bakbasebubes cuss ask vonmmanvaeuaens 2,902, *04 
EN NIE ER MIBONE ou ca predica coacusewsscvasyuscsueesessauusasdossnaveachnessasensnispustenens 3.995,830 
RE ME MN EID cannes Scie sonniasacoss wavs venonceonnssSuspneseticccaucdnsevencasaseesacises 4,083,597 


The total production this year to June 30 is made up approximately as fol- 
lows: Hematite 1,542,292 tons; forge and foundry, 2,121,055 tons; spiegel and 
ferro, 90,447 tons, and basic 329 803 tons. From the statement of the stocks of 
pig iron in makers’ hands, and in warrant stores, it appears that the net de- 
crease of stocks during six months to June 30 last, compared with the previ- 
ous six months was 357,840 tons, and compared with the corresponding half 
of 1888 a decrease of 442,992 tons. The stocks at the three periods referred to 
stood as follows: 


Tons 
OI snack cp inacensunsicaieoevandicasosinny Caatsasb nce antsune Ke aeniekastseisoe 2,23»,8°8 
At December 31, 1888 : : 2,533,708 
IE WN, Bi cncascensendecnenscucasesnnsisangeases axccrenssbansinecsscaehebsserssancenense 2,673,869 





The production of open-hearth steel ingots in the first half of the present 
year exceeded the total produced in the corresponding period of 1888 by 134,- 
300 tons, while the production of Bessemer steel ingots in the first six months 
of the year declined 8,255 tons, as compared with the same period of 1888, 





Novel Ideas at Erie Colliery, Mayville, Pa. 

Electric light in the mine. 

An electric mine locomotive. 

A fully equipped blacksmith shop underground—blown by steam with a 
cold blast. 

A patent device for pulling the cars off the dump, at the head of the 
breaker. 

A hydaulic arrangement at the bottom of the shaft which lifts up the 
carriage to a height from which the empty car is automatically removed from 
the carriage. 

A pump that discharges 650 gallons of water a minute. 

By using the electric motor it is said that the company saves $25 per day 
on the cost of power, and is enabled to increase the output of the mine from 
1,000 tons to 1,500 tons per day.—[{Coal Trade Journal. 





Swedish Iron in India. 

In a report to the Swedish Export Association, its agent in Calcutta draws 
attention to the confusion caused in India through the numerous Swedish 
iron brands in use, and the number of which contributes to facilitate the sub- 
stitution of Staffordshire and German iron for Swedish. He proposes that 
Swedish iron should be divided into four classes, according to the purpose for 
which it is required, each having a uniform brand, and that, moreover, instead 
of the letters now used as marks, the figures of animals, such as the Indian 
bullock and the alligator, be adopted instead. If so, the natives would easily 
know what to ask for, and stand less chance of being deceived, as these 
brands would be registered in the name of the association. He adds that the 
natives prefer Swedish iron for plow-shares and other implements, but gener- 
ally obtain substitutes. The agent is of the opinion that, by joint action on 
the part of the manufacturers, the sale of Swedish iron in India would greatly 
increase, 





A $4,500 Leather Belt. 

A new leather belt which recently arrived in this city to be used in the 
Wire Rod Mill, is one of the largest ever in use in Western Pennsylvania. Its 
cost was over {4,500. It will be utilized to connect the 20-ton wheels which 
furnish power for the three trains of rolls.—[New Castle (Pa) Guardian. 





VIRGINIA City, Nev., has the biggest electric plant on earth. It has six 
120 horse-power generators, and runs a mine and mill. 





TWENTY years ago there were 92 lightning-rod factories ; to-day there are 
but three. 
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AMONG THE IRON MINES. 





Lake Superior Shipments ot Iron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, October 30th, are as shown by the appended statement, 
condensed from the Marquette Mining Journal: 


MARQUETTE RANGE. 



















































TIE LODA sos ccsrseu<sakeeversvesi 15.614 Grand : so; nosso cseceee se 5,007 QUEEN .......0006 seneeeseeesereeees 53,542 
PEN BOTIBE, Sais con casscsees ere 19,178 Hartford .. avvecaieunes, ee Reoubile supusgastivy cébuesouvens 252,750 
Baruum sie 335 Humboldt.........c0s00-00- see 15,866 Republic Reduction Co.. 21,280 
RCO vcicesssccevesscepsesosene Gas ZEE FOMEMMONN ns nuvessunve cavctonecees §8,225 Riverside............scccseees 3,712 
BU TIO vecccevdsicscocces ccascacce SOO IMD BUDETION scvccscscciens +s 50,457 SaliSDuUry......ccccccccseecseeeee 52,152 
Buffalo, South ie Lo a a eesecescece 30,125 SAMSON......ccecceeesseereceeeees 449 
Cambria ............ BS AIG EAECY. crac cectsieisvessnonns ie eave 21,058 South Buffalo .......c00.00++ 53-539 
CHATBIOR o.cssnsese § MMTQuette...iccesccoccccccccesee 59,927 Superior ....... seswanisede Ase0e 215,126 
er 7 393 Marquette Ore Co........... 4,148 sees 48,383 
TREE BEATE Gas sce sncctexanecsten 38 Michigamme..........cc0. 41,453 117 
SETI cdoopaiviiavusacescinccieveyes BEL WE URGE ieiss vvvcees cecsssces 49,315 West Republic peeeten Weessese 1,509 
MUBERIOLG ccs cg ssscnecseconkee ces Ot ees 69,022 Wetmore oeves, 1908S 
Pa North Champion............ 7,723; Winthrop......... eee ween 
Kast Champion.... 7 Pitts. & L. aan eseaee 190 318 YOrk.......++ eoeveccccccccoceseceee 
East New York...... swuesees 21 "44 POU: vi cscsesscuccose seeeoneeibase 6,967 
BRRENOONN conuzacseunsesscousssiaseos DOS COMBE CR, cccssectessavessuveonssenes 491 — 
Total, Marquette RANZe........ccc.cccccccocccscccscsccccccsccccsesccccocveccccccceseccescccccese 2,254,264 
MENOMINEE RANGE. 
ATAZON...ccceersseeseerreseeee 613 Half & Half.......ccccseseeee 4,619 Norway... ececcsecvecreere 65,252 
iG) rn ee ae ee 7,750 Paint River... heres 26.756 
NG sae tes oxacseuss -vosys <csves ey ETO RIVET. «00000 .ccc00 nt wane 149,307 Perkins... coccesee 10,820 
Compo NM WEAIER .....000005505 95:2 GC EU OMR s cccscoscecoscneeveses 93,162 Shafer... .cccccoccceccsssecocere + 9,237 
SRN as <ocasenceecansecehancien 30, 32 Mastodon.. cosscccess SO, 505 SHETUART coos cvcccccccees 504 
. 130 397 Mastodon, South. site eco | 2,098 ee River.. pg eceurapeesse 4,775 
E54, SRE WEL ore<veecovessacscoes + 11,778 Vulcan.. pi nce ive den vaqsseucctne Gnas 
SEAS TOMI CIE oasessccasccvecexcissccens 10,614 Walpole .. wéeens vienonie wenetenseee 9,616 
Total, Menominee Range..............cscccccccccccccececcccosocscocsecssccccsoccscoccosesecccecesoosers 1534373 
GOGEBIC RANGE. 
MOEN so icxcadkocgarsevidssedecans 37.693 Iron King: 40,405 Pence 73665 
BPAUBAG 605.050; dcsnepeacsconesés BIO 40 AEOMUDD tarcecsesces <ace SOT Ruby... esesnedsesereccessece 623 
MT IIEN dagesactnts ocdeusendsusens ye | On ses 10,097 Section 3 3 south. guveneneesees 44.467 
BCORCEEON asics scccricccccssnce, SB SU EMT Eiiccacneasstexscoussdsscescapes 528.294 Sellwood Colby 
oy ee a 43,753 North Montreal............. 26.415 South Colby.......ccsececeeeees 
Colby, Beaver..........-...... 44.976 North Section 33........... 22,153 South 15 Colby....... 
ORT IAUM sss cvtcsuss-cesaiare ie RTO) CME cccceudcccecsseceueseces 4,446 Windsor...........s000 acecvecese, BA,G90 
MP RIITI os ca cys issansnysakecigseansiee DOTA, PME ie cvvcksccscnnatsvoesecssoecs 92,7 
FyxOn HEIs acc and, BO TAF DEROEM sickavdstacscvsssncssinenvece 9; 
PERL, GOO BA vic ancossasccaccassscaseteswasescehsagesersoscceds covsavertivases subabessavenroboreste 1,687,791 
VERMILION RANGE.* 
Chandler Mine..........0000. 281,390 Minnesota Iron Co........ 474,346 PIiOMee®.......rerccceeserrees cose S188 
Total, Vermilion Range ........cccccorcccsccceeees deuheseceesnsond Ce 
OBOE TORE si ccccscasas seteecd setsienieatsatavnsccdcavses 6,235,308 








*Shipments for past week not included. 


The Two Harbors shipments would, no doubt, carry the total for the week 


over 200,000. The mines are sending ore forward in remarkably heavy volume 
for this late stage in the season. 


Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

The Florence is preparing for a 300,000 to 400,000 output in 1890, and all 
the improvements now making are being carried out with that end in view. 

The new shaft at the Caledonia is now down about thirty-eight feet in ore, 
and the product continues to look as well, if not better, than that taken out a 
fortnight ago, which analyzed 64 per cent. in metallic iron and only .o25 per 
cent. in phosphorus. Capt. Calhoun intends to sink to a depth of eighty to 
100 feet and then crosscut to the hanging wall. 

A small vein of black magnetic ore has been found near the Deer River, in 
township forty-two, north of range thirty-two west, Michigan. This ore is 
found in workable hodies at the Republic, Champion, Sparr and other mines 
on the Marquette range, and is a very desirable ore, running always above 68 
per cent. in metallic iron with no phosphorus to speak of. The find mentioned 
is the first ever made in this locality,so far as the writer knows.—[Mining 
News. 

The following item of mining newsis from the columns of the /ron 
County Reporter. “A visit to the Sheridan mine, recently, by a representative 
of this paper showed that work on that promising property was progressing as 
well as could be expected, on account of the difficulties the management has to 
contend with. Mr. Sheridan has a large stock pile which he is daily adding 
to. A 4o-foot cross-cut, to the west, has been driven in solid-ore without 
striking the wall. Drifting to the south and north is being done to ascertain 
the extent of the vein. The shaft has been sunk nearly 60 feet, 45 feet of 
which isin clean ore. There is no question but what Mr. Sheridan has struck 
a large body of ore, and it only wants the building of a spur track to thor- 
oughly demonstrate this assertion. Next season the Sheridan will make a 
fine showing.” 

GOGEBIC RANGE. 

Nat D. Moore, the well-known Gogebic operator, who made and lost a big 
fortune, is again upon his feet and is trying his skill in the Virginia field. He 
is backed by wealthy Scotch—Canadians, who have already invested considerable 
money in that region, paying $70,000 for one tract of land in the western por- 


tion of East Virginia, and contemplate the purchase of much more territory. 
—[Iron Ore. 


MARQUETTE RANGE. 


The Nonpareil Iron Co., whose property lies a short distance north-west 
of this city, will soon commence to explore the same with a diamond drill. 
Mr. Jno. R. Wood was in the city during the week and made the necessary 
arrangements for the proper conducting of the work.—{Ishpeming Iron Ore. 

The //era/d says the Pittsburgh & Lake Superior Co. have made during 
the past few days what promises to be a valuable discovery of hematite ore on 
section 32, less than half a mile south of the office of the company, at Palmer. 
The ore is asoft hematite of first-class quality, and is about eight feet from 
the surface. From present appearances the deposit is an extensive one. The 
work of development is to be commenced at once. 

Messrs. Maitland, Healy, et al., have taken an option of the vacant prop- 
erty rear of the Breitung house and have commenced the work of exploration. 
The ledge has already been reached in two or three pits and encourages the 





belief that a deposit of ore will soon be opened. The work will be watched 
with much interest by our citizens.—[Negaunee Herald. 

A dispatch to the Mining Journal from Milwaukee, announces that the 
sale of the Prince of Wales mine, on the East Negaunee range, has been 
closed, the Schlesinger syndicate having taken the property at the price 
named in its option, $125,000. The syndicate holds options on the Queen, 
South Buffalo and another of the East Negaunee range mines, and will, no 
doubt, take these, also.—[ Journal. 

Undeveloped mineral properties in the vicinity of Republic seem to be 
attracting more than ordinary attention, at this time, and no one need be sur- 
prised to learn of the opening of three or four profitable mines there before 
the beginning of another season of navigation. Thomas Tracy, of Marquette, 
and others have an option, or lease, of the Northwest Republic, upon which 
considerable exploratory work was done two years ago, and finally discon- 
tinued on account of the discouraging condition of the market at that time. 
The work of unwatering the shaft is being pushed and when complete, sink- 
ing and drifting will be commenced. The chances of opening a paying mine 
are thought to be good.—_[Negaunee Herald. 

In the new discovery made by the Pittsburgh & Lake Angeline Iron Co., 
some distance to the east of their main workings, a half mile at least, and 
close to the east end of Lake Angeline, the company possesses an ore deposit 
of remarkable quality, it yielding from 67 to 68 per cent. in metallic iron, and 
is sold to average no higher than .097 percent. in phosphorus. We often 
hear of mines that show a low percentage of this undesirable acid, but we 
know of none other in the region that is guaranteeing its product to ran as 
low in phosphorus as this. Jones & Laughlin are making a special braid of 
steel from the ore, and are greatly pleased with it. It is probably the highest- 
priced ore sent from any field in the Union. The company has opened this 
mine the present season, and will probably send out 4,000 tons. Next year it 
will do considerable in the way of holding up the company’s product to the 
large tonnage noticeable for several seasons past.—[[shpeming Iron Ore. 





A New Method of Pipe Manufacture. 

John Wm. Archer, of Scranton, Pa., writes the American Artisan: Ihave 
read your item, “ A New Water Pipe,” in your issue of the 12th inst. This is, 
no doubt, an invention of merit. It may be that Mr. Ferguson, of Melbourne, 
is acapitalist; if so, there will be no difficulty in placing these pipes on the 
market, but when there are any other inventions or improvements of a similar 
class and in our own country, “the improvement or invention belonging toa 
working man,” it is very often ignored and never gains its maturity, as cap- 
italists are so hard to reach. There is a method of pipe making, if proper 
parties were disposed to consider it, that would certainly beat our Australian 
friend’s, Pipes can be manufactured of any strength of material from one- 
eighth of an inch in thickness to one inch or more, if required, and of any 
desired diameter. They can be made without a rivet, solidly welded together 
and made to taper through their entire length or at the ends only. Being 
welded, there is no need of close or flush riveting at ends, therefore, no 
trouble or loss of time in keeping the longitudinal seam in its proper position 
when the pipes are shrunk one on to the other. Another advantage is that 
these welded pipes can be made in any length that it is possible to get plates 
the necessary width. Under the same process of .nanufacture an indescrib- 
able variety of goods can be produced, such as range heaters, tanks for oil, 
circulating cisterns, steam and hot water boilers and heaters, tue-irons for 
blast forges, elevator buckets, furnace pans, foundry ladles, contractors’ tipp- 
ing and earth skeps, galvanizing vats, shells for ice making and cold storage 
plants, etc. Above all, the quick production and lessened cost of manufacture 
is a large inducement for the introduction of this unknown branch of the iron 
and steel industry. 





CONGRATULATIONS are in order to 7he Cen/ury upon the attainment of its 
twentieth year. No literary venture of modern times can duplicate its history 
of successes. Among the attractions of the November number are the fol- 
lowing: Mrs. Barr’s novel, “ Friend Olivia; ”’ Stockton’s “ The Merry Chanter,” 
illustrated by C. D. Gibson; Mark Twain’s, ‘A Connecticut Yankee in King 
Arthur’s Court ;” Judge Ernest S. Crosby’s ‘‘ Case of John Van Arsdale;” Mrs. 
Carter’s description of “ Street Life in Madrid;” George Kennan’s chapter of 
“ Adventures in Eastern Siberia.” There are brief papers on ‘*‘ The Southern 
Cadets in Action,” ‘“‘ Who ever saw a Dead Cavalryman ?”’ “ Shooting in Libby 
Prison,” “ Prohibition,” “American Game Laws,” “Copyright Reform,” “ Free 
Kindergartens,” “ Governor Seymour,” ‘“ The Methodist Church South,” ete. 





THE average amount of feed water required for a good economical engine 
is 30 pounds per indicated horse-power per hour; engines of high economy 
will use less than this amount, and those more wasteful will use more. A 
high piston speed, together with a high rotative speed, is very desirable, ar 
great power may thus be obtained from moderate sized engines, and also 
the evil of internal condensation is corrected to a great extent, but these are 
somewhat limited by practical considerations. 





AN improved headlight for locomotives, has an adjustment which allows 
the engineer to conveniently direct the light, as he may desire, to various 
points of the line. 





Cyst iron pillars with flat ends uniformly bear about three times as much 
as those of the same dimensions with rounded ends. 





Krupp, the gun man, employs 21,000 men. He started in 1833 with nine 
men. 





AMERICAN cast steel for tools is advertised in London. 
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THE GOULD ROLLING MACHINE. 





Improvements in the every-day processes of machine shops are quite 
easily made, and have come to be expected in this progressive age. Origi- 
nality in mechanical processes and designing of machinery is rather the excep- 
tion, and such inventions are deserving of especial mention. 

The accompanying cuts represent a machine designed and patented by 
Chas. E. Gould, of Leominster, for making rolled forgings, and its working is 
destined to revolutionize the production of thousands of articles which have 
heretofore been turned out by means of the trip hammer, the milling machine 
and the lathe. 


In order to give our readers some idea of the working of the machine, we | 


submit a few of the claims the inventor makes for it. 

It wastes little or no material, accomplishes many things heretofore 
deemed impossible, and is so quick and accurate in the operation that its 
productive capacity is farin advance of any other process known in mechan- 
ics. It saves labor, material and time, and must certainly, in time control the 
manufacture of any article that can be produced byit. The accompanying 


cle produced is increased proportionately. 





cuts show a few of the articles which this machine is capable of making with | 


lightning speed. Eight million boot calks are used annually, which have 
heretofore been forged with a trip hammer, averaging 2,000 a day. The 
Gould rolling machine, with the double die, easily produces 20,000 of these. 
Steel balls, from 3-16 to 2inches in diameter, boiler rivets, steel handles of all 
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kinds and sizes, shuttle tips, and, in fact, everything of this kind which has 
heretofore been forged or turned, can be made much more rapidly and cheaper 
by this process. 

Other machines have attempted to produce rolled forgings, but previous 
to the introduction of the Gould rolling machine, none was ever invented that 


| 


GOULD ROLLING MACHINE, 


could produce a solid forging, of irregular shape, that was perfect in every | 
detail, but the Gould machine will do allthis, and its productions are guar- | 


anteed equal or superior to those turned out by any other process. 


As an illustration take the common steel handle, many of which are used. | 


They have heretofore been made on the turning lathe, which every machinist | 


knows to be a slow and expensive process, as no small part of the material is 
wasted, now with the Gould machine ten handles can be rolled out while one 
is being turned on the lathe, and there is no waste of material at all. 

Without doubt the Gould rolling machine is one of the greatest labor and 
metal saving inventions of any age, as it really revolutionizes the production 
of many small articles. 

It can be readily understood that whatever it makes is better than what is 
made by any other process, for the reason that instead of cutting away the 
material, thereby weakening it, it produces its shapes by compression, thereby 
adding strength and saving all the metal. 

Heretofore it has been considered impossible to compress hard metal so 
as to produce a thread on a screw or bolt, but by the Gould process it is found 
perfectly practicable to shape a perfect thread in the hardest tool steel, as if 
it were copper, brass or even some softer metal, and the strength of the arti- 





[t is certainly meeting with wonderful success for a new invention, and 
the Gould Rolling Machine Co., of Leominster, Mass., which controls it, will 
find a ready sale for their machines, and many of their productions as soon as 
they can make them, which they are prepariug to do by constructing shops, 
etc., at Leominster. C. E. Dresser is the treasurer of the company, and will 
have the active management of the company’s works. 





Mighty Engines of War. 

The Gatling Dynamite & Torpedo Boat Co., which is the name of the con- 
cern that has been organized with a capital of $6,000,000 to build the most 
formidable torpedo boats ever constructed, has appointed as it superin- 
tending engineer John Haug, a well-known marine architect and mechanical 
engineer, whose place of business is at No 206 Walnut place. He will have 
charge of the construction of the vessels, which will be begun as soon as the 
plans shall have been sufficiently perfected to allow the awarding of the con- 
tracts. As many of the features of the vessels and their armament are entirely 
new in design and principle, the inventors intend to secure patents in all the 
foreign countries before the actual work of construction shall be begun. 

The company has decided that the contracts for such of the vessels as may 
be built for European Governments shall be placed with Thornycraft and the 
Yarrow Co., the celebrated English builders of fast torpedo-boats. The arm- 
ament of the vessels will be made at Hartford, Conn., where the boats built in 
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this country will be taken to be fitted for service. A representative of the 
Chinese Government, which is a large purchaser of American firearms, has 
requested the new company to send one of its vessels to China, in order that 
the officials of the Chinese navy may have an opportunity to see what the 
gun-boats can do.—[Philadelphia Record. 





A Feat ot lion Moulding. 

A curious and noteworthy instance of expert foundry work is noted by 
the Commercial Bulletin, of Boston. It consists of three plates of cast iron 
about one-fourth of an inch and seven by five inches in surface, covered with 
writing indented in the iron. This specimen of skilled workmanship was 
done by John Farrar, foreman at G. W. & F. Smith’s foundry, a life-long work- 
man in an iron foundry. The impression on the iron is made by writing back- 
wards on thin paper, pinning the paper in a mould, and then pouring on the 
iron. The writing thus transferred to the plates, when the iron is cooled, is 
wonderfully clear and distinct and is so deeply imprinted as to defy any 
attempt at erasure. The reporter showed these plates to several gentlemen 
familiar with iron work and themselves skilled workmen, who declared that 
they never saw anything like it before. 





THE Montana Supreme Court has just decided the Mechanic’s Lien law 
constitutional, and that the laborers’ wages must be paid first. 





MICHIGAN leads the country in the production of iron, copper and salt, 
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IMPROVED MILLING MACHINE. 





The cut presented herewith is of a new milling machine recently brought 
out by the Lodge & Davis Machine Tool Co., Cincinnati, O. It is made in 
three styles—plain back-geared and back-geared with universal head and 
index centers, and embodies features of construction, which are novel and 
worthy the attention of our readers. The spindle bearings are tied together 
by an arch, which is cast solid with the uprights and column, and the front of 
which is bored to receive the overhanging arm for the outer center support. 
This construction makes it easy to remove the arm when it is desired to do so, 
by simply loosening the two clamp bolts shown. The bearing of the arm in 
the arch is 12” in length. 

The boxes are made in halves of bronze, and instead of the usual flanges 
at each end, have a deep rib running around them in the center of their 
length. This rib fits tightly into a groove, which is formed in the column 
and boxcap, the groove being bored out in columns and caps simultaneously 
by specially constructed tools. This makes a box which can easily be replaced 
by any one who has facilities for doing a good job of simple lathe work, as the 
entire outside surface of the boxes can be turned off without reversing the 
arbor in the lathe, and thus the alignment of the spindle is restored at any 
time. Each box is adjusted by 
means of a screw of large diame- 
ter placed above the cap. 

The cone pulley is placed 
with its smallest step towards the 
front,in order to allow bringing 
the bracing for the main bearing 
support as close as possible to the 
box, and thus secure the greatest 
rigidity. The spindle is of forged 
steel, and the bearings are 44%” 
and 34” long.] 

The table has a vertical move- 





ment of 15’, and the top of the 
table can be raised to the height 
of the spindle center. The saddle 
has 5°’ of motion to and from the 
column, and it can be clamped 
solid to the knee by means of the 
screw shown on the right hand 
side of the saddle, thus obviating 
the necessity for disturbing the 
gib screws, and also being more 
convenient. 

All “three movements of the 
table are effected by the same hand 
crank which fits onto either of 
three squared shafts, which are 
grouped together in a convenient 
place, and the crank handle can 
be clamped onto them _when de- 
sired. 
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Instead of the usual devices 
for the feed of the table, “there is 
under it, and in the center of 
saddle, a bronze screw 12” long 
and 4” in diameter. The threads 
of this screw engage with spiral 
teeth, which are hobbed out in 
the bottom of the table, and ex- 
tend along it from end to end. 

By this means a strong feed 
mechanism is obtained, and the 
thrust is brought as close to the 
top of the table as possible. The 


train of gears for revolving this screw, and thus feeding the table by hand, is 
distinct and separate from the train used for power feeding, and, when 
moving the table by hand, one revolution of the crank gives a movement of 
just one inch to the table. This construction admits of a table of any desired 
length with a feed the entire length of it, and it can be taken out at either 
side of the saddle without removing or disturbing any other part. 
is 6',’’ wide and 32” long. 

Motion is carried to the feed train by means of the well-known universal 
joints, and the feed is tripped automatically in either direction. All gears 
and other feed mechanism are covered by shields, to exclude chips and dirt. 
The machine illustrated is driven by a 3” belt, the largest step of the pulley 
being 11” diameter. The plain machine (without back-gears) is driven by a 
32” belt, the largest step being 13’ diameter. The weight of the machine is 
2,000 pounds. For any further information write to their branch house, Nos. 
68 and 70 South Canal street, Chicago, IIl. 

THE FLUID COMPRESSION OF STEEL 

An excerpt from the minutes of the proceedings of the Institution of Civil 
I;ngineers, just issued, gives a voluminous and very interesting report of a 
paper and protracted discussion on this subject in May last. The paper was 
one read by Mr. W. H. Greenwood, who described in detail the methods and 
means of compressing fluid steel practiced at the Abouchoff Steel & Ordnance 
Works, St. Petersburg, Russia, under the direction of Admiral Kolokoltzoff. 
Mr. Greenwood commenced his paper by a general reference to the unsound- 
ness of steel ingots, proceeded to the several methods which had been 








IMPROVED MILL 


| was adverse to the utility of fluid compression. 


The table | 


employed to remedy the defect, and then described the apparatus for effecting 
fluid compression at the Abouchoff Works. Into these details we need not go, 
but may merely note that Mr. Greenwood claimed that perfectly solid ingots 
are the result, and that various tests demonstrated that the steel was absolutely 
good in all respects. He furnished tables of tests in proof of his assertions, 
The discussion revealed remarkable divergences of opinion amongst men 
whose names are “ household words” in the literature of steel. Mr. J. D. Ellis, 
of John Brown & Co. (Limited), Sheffield, held that unsound ingots were not 
being as generally produced as was stated by the author. His experience was 
that all the impurities found their way to the top of the ingot, and when that 
was cut off all the rest was sound. Mr. W. Parker considered that fluid com- 
pressed steel was the right material for marine engine shafts. Mr. James 
Riley thought the author was confuted by the results he had himself stated, 
and held that the compression was “ barbarous treatment.” Mr. T. E. Vickers 
did not believe in fluid compression, and criticized the process and its results 
in detail. Mr. Roberts Austen dwelt chiefly upon an alleged misuse of the 
words “temper” and “tempering” as applied to steel. Col. Dyer, who has 
been associated with the firm of Whitworth & Co. for some years, thought that 
there was no better steel than Whitworth’s, but the fluid pressure had abso- 
lutely nothing to do with its quality. Mr. B. Walker held that sound ingots 
could be and were made without 
compression. Mr. J. F. Hall, of 
William Jessop & Sons, Limited, 
Sheffield, thought the theory of 
fluid compression an absurdity, 
although he hoped the author 
would discuss the treatment of 
steel by hydraulic pressure after 
it had become solid. Mr. J. W. 
Spencer said that thoroughly 
sound ingots could be produced 
without compression. Blow-holes 
could be got rid of by care and 
attention. Mr. E. Reynolds, of 
Vickers, Sons & Co., Limited, 
Sheffield, stated that fluid com- 
pression was invented by James 
Hollingrake in 1819, so that what- 
ever merit there might be in that 
process belonged to that inventor. 
He held that steel could be made 
sound and free from cavities by 
properly “killing” it. Mr. FE. A. 
Cowper thought the author had 
proved his case. Mr. John Head, 
london, thought that gases should 
not be imparted to the steel in its 
manufacture, which could be 
avoided if the heating were by 
Mr. J. Goodman gave some inter- 
esting tests of Whitworth steel, 
and showed that paraffin oil would 
run clean through ared hot boiler 
plate half an inch thick. Mr. W. 
Anderson added that mercury, at 
ordinary 
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temperatures, passed 
through tin, and that carbon pene- 
trated through and through iron 
bars at a comparatively moderate 
temperature. He believed in fluid 
compression as being the “only 
rational and certain process.” 
Lord Armstrong did not dispute 
that compression might prevent 
the formation of air-bubbles, but 
did not see that the other advantages claimed for it had been fully established. 


Various other gentlemen spoke, but it was evident that the weight of opinion 


ING MACHINE. 


{[Ironmonger (London) 
Everybody a Stockholder. 

A correspondent of the Baltimore Manufacturers’ Record writes: “I 
have just had an interview with Col. S. B. Lowe, of Lowe & Tucker, who sup- 
ply near one hundred foundries and machine shops with pig iron. He has 
just returned from a flying business trip to Atlanta, Macon, Savannah, Charles- 
ton and Augusta. He is most enthusiastic on the general condition of trade, 
but especially of the iron industry. He reports all the foundries and machine 
shops as doing a rushing business, with full orders at profitable prices. He 
tells me that never in his experience has he seen such a buoyant, confident 
feeling in all lines of trade. Speaking of manufacturing, he said it was only 
within the past four or five years that Southern men of means, and particu- 
larly professional men, had begun to put their money into manufacturing 
enterprises. He said that while the North had’invested much money in the 
South, yet to Southern men, in a great measure, is due the present develop- 
ment, more particularly as to iron-making. 
a matter of reproduction 


This, in a large measure, has been 
one furnace earning the money to build another. 
He has no hesitancy in saying that any well-placed and properly conducted 
Southern furnace can earn from $75,000 to $125,000 clear profit per year.” 


A CORRESPONDENT of the St. Louis G/obe-Democrat asserts that there is 
tin enough in Pennington and Custer counties, Colorado, to supply the world 


| for centuries to come, 























ADJUSTABLE DRILLING AND COUNTERSINKING MACHINES. 


| 

| 
The machines illustrated herewith are designed for drilling and counter- | 
sinking several holes at one operation, in a regular or irregular line, through 
thin stock, such as butts, strap and T hinges, door bolt plates, shelf and wall 
brackets, harness hooks, coat and hat hooks, and an endless variety of other 
articles. In illustrating these machines, we show them all arranged with six 
spindles, but a greater or less number are furnished, according to the classes 


The spindles are suspended from the ceiling by a hanger, which can be 
furnished to hold them in one or two rows. Each spindle being run in a ball 
bearing at its upper end, and operated by a separate belt, it admits of adjust- 
ing the lower ends very close together, or several inches apart in any direction 
to suit different work. The chucks for holding the drills, are arranged with a 
very fine adjustment, and bored to fit a regular Morse taper, No. I. 

Figs. 1 and 2 are illustrations of the machines with both’single and double 
tables with foot lever feed; the single table machine of this style being the 
one most commonly used, although for some classes of work, the double 
table machines are preferable, as the holes may be drilled on one table and 
countersunk on the other. The height to which the table, or tables, may be 
raised, is governed by an adjustable stop-gauge on the side of the machine. 


} 
of work to be done. | 


Figs. 3 and 4 represent both single and double table machines, with auto- 
matic feed; this style of machine being preferred by some, as it obviates the 
the work of raising the table, or tables, by foot. The lever which raises and 
lowers each table, has three fulcrums, by which the motion of the table may 
be varied. 

Fig 5 is an illustration of the machine with double table, with automatic 





In this style of machine, the cam which 


feed and clutch attachments. 















































observed of their nails that they are handsome, and that their iron is of a 


| tough quality. 


At Brownsville The steel manufactury of Morris Trueman, which was 
started about 18 months since, is dving well, and is capable of furnishing 
seventy tons of good steel annually. 

From The Pittsburgh Magazine A'man ck for 1813, pages 59-5r. 

PITTSBURGH. air Founderies. Of these we have two, McClurg’s and 
Beelen’s, on plans which enable them to cast about 60 tons a year of all kinds 
of hollow wares, machinery, cannon balls, smiths’ anvils, sad-irons, etc., worth 
Mr. Price has also a small air-foundery tor casting butt-hinges 
Messrs. Beelen and McClurg 


54.000 dollars. 
and buckles for saddlery ; he casts brass also. 


| also cast ¢ron boilers, which answer as a valuable substitute for copper stills 


for distilleries. This is getting to be a manufacture of great 
importance. Messrs. Brown, Barker & Butler have estab- 
lished an extensive /Jardware manufacture, where they already make nails, 
and intend to make edge tools and cutlery generally. 

Messrs. Foster & Murray are erecting steam works for the purpose of set- 
ting in operation a tilt-hammer. They intend to make shovels, spades, scythes, 
sickles, &c., &c. 

C. Cowan is erecting a most powerful steam engine to reduce iron to 
various purposes. It is calculated for a seventy horse-power, which [will] put 
into complete operation, a Rolling mill, a Slitting-mill, and a Tilt-hammer, 
all under the same roof. With these Mr. Cowan will be enabled to furnish 
sheet-iron, nail and spike rods, shovels and tongs, spades, scythes, sickles, 
hoes, axes, frying pans, cutting-knives. In addition to Mr. Cowan's already 
extensive nail business he makes a great supply of chains, plough trons, 
shingling hatchets, clew hammers, chissels, screw augers, spinning wheel 
irons, and smiths’ vices of superior quality. 

Mr. Patterson, late from England, is erecting a house for the manufacture 


Ironmongery. 
























































ADJUSTABLE DRILLING AND 


No. 2.—Double Table with 
Foot Lever Feed. 


No. 1—Single Table with 


Foot Lever Feed. x 


operates the lever for raising and lowering the table, is governed by aclutch, 
and may be started at the will of the operator, by a light pressure of the 
foot to the treadle, which causes the cam to make one revolution, arising the 
table to its full height and lowers it again to its former position. The table 
begins to move upward the moment pressure is applied to the treadle, and 
in returning, it always stops at the lowest point. The lever which raises each 
table has three fulcrums, by which the motion of the table may be varied to 
suit different work. Manufactured by John Adt & Son, New Haven, Conn. 





EARLY !RON ENTERPRISES AT PITTSBURGH. 


We are indebted, says the Au//efin of the American Iron & Steel Associa- 
tion, to Isaac Craig, Esq., of Allegheny City, Pa., and to Mr. Thomas J. Chapman, 
of Pittsburgh, for the following verda/im extracts, from old Pittsburgh almanacs, 
beginning with 1812: 

From The Pittsburgh Magazine Alm4anack for 1812, page 54. 

Messrs. Printers—Your attention to the publick utility has long been very 
predominant 1n your Almanacks. I hope you mention that the Brownsville 
Steel Factory is still in operation; a certificate of Colonel J. Marshall will be 
satisfactory to some, viz.; “I have been accustomed to making various edge 
tools for forty years, and have no hesitation in pronouncing the steel made by 
Morris Truman & Co. equal to any imported or made elsewhere.”—Cvoss 
Creek, July 1, 1811. 

From Th- Pittsburgh Magazine Almanac for 1813, page 37. 

ON CHEAT RIVER. Jackson & Updegraff have in complete operation a 

furnace, forge, slitting and rolling mills, and cut-nail manufactory. It is 








No. 3—Single Table with 
Automatic 


| tools; and has just commenced files and saddler’s knives. 
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MACHINES 


COUN: ERSINKING 
No. 4—Double Table with 
Automatic Feed. 


No. 5—Double Table wi h Automatic 


Feed. Feed and Cluich Attachment. 


of locks, files, coffee-mills, butt-hinges, &c. Abner Updegraff makes plain 
bits, door handles, kitchen furniture, squares, hackles, and a variety of edge 
Stackhouse & 
Rodgers, steam engineers, propose to add to their already extensive business 
the making of wood-screws. Mr. Fustin, beyond his engagements in making 
steam engines, manufactures many articles in iron-mongrey: there are several 
other smiths who make a variety of cutlery, &c. 

Wire drawing. Messrs. Eichbaum & Son have got their WIRE MILL in 
handsome operation, and make beautiful wire of different sizes. 

From fhe Pittsburgh Magazine Almanack for 1814, page 67 

Two wool cardiag machines are in operation at Zelienople, Butler County 
Pa., owned by P. L. Pasavant; and near the same place Bassenhein furnace is 
erected by Mr. Glasser. 

From The Pittsburgh Magazine Almanack for 1814, page €9. 

The Pittsburgh Steam Engine Co. have erected a very extensive air- 
foundry. And in the little town of Birmingham, opposite Pittsburgh, Peter 
Kimmel has got one in operation. These are in addition to two very large 
foundries owned by Mr. A. Beelen and Mr. J. McGlurg. Messrs. Beall and 
Dinton, at their foundries, cast a great variety of articles, including butt- 
hinges. 

From The Pittsburgh Magazine Almanack for 1815, pages 64 and 6s. 

Besides the tour aiv-foundries already established and in successful opera- 
tion, Mr. Joseph McClurg is building another on the bank of the Allegheny, 
immediately above the town. At Mr. Anthony Beelen’s foundery about 4oo 
tons of castings are made annually, At the same establishment he has erected 
a mill for boring cylinders, air-pumps and pipes tor steam engines, for turning 
sugar rollers, pivots and shafts, and for grinding sad irons, scythes, sickles, &c. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

A foundry for the manufacture of mining, hoisting and furnace machinery, 
will be established at Eagle Pass, Tex. 

The Barbee Iron & Wire Works, of La‘ayette, Ind., have made a proposi- 
tion to the Board of Trade of Fort Worth, Tex., to establish a large factory 
there. 

Messrs. Gordon, Strobel & Laureau, of Philadelphia, have secured the 
contract for the erection of a blast furnace at Principio, Md., from the Geo. P. 
Whittaker Co. 

The Powell Mining Co. has filed articles of incorporation with a capital 
stock of $10,0000, and its principal places of business located at Fort Dodge, 
Ia., and St. Louis, Mo. 





A company has been organized to build a railroad spike factory at S-cott- 
dale, Pa, with a capacity of 100,000 kegs annually. The spike machine to be 
used is an invention of Artemus Welsh, of Scottdale, and the late A. A. Hood, 
of Connellsville. 

James P. Witherow has recently made a contract with the Buena Vista Fur- 
nace Co. for the erection of a coke furnace, 70x16, at Buena Vista, Va, with the 
Graham Iron Co. for the erection of a furnace of the same size at Graham 
Station, Va., and with the Roanoke Furnace Co. fora furnace, 82x17, at 
Roanoke, Va. 

A company, with a capital stock of $20,000, has been organized at Pitts- 
burgh, for the manufacture of the Wilcox Safety Brake for inclines and ele- 
vators. A charter will be applied for in a few days. The incorporators will 
be A. B Force, Washington Force, A. S. Force, E. L. Packer, D. J. Richardson 
and W. R Wilcox, the patentee. 

The proposed introduction of an industry into the town of Attleboro, 
Va., which would employ 1,000 hands, and which has been kept secret for the 
past few weeks, proves to be the plant of the Backus Electric Motor Co., 
of Baltimore. To get this industry into the town calls for the subscription of 
$200,000 from local business men. 

Recent Illinois incorporations: Seal Lock Co., Chicago; to manufacture 
locks ; capital $300,000; incorporators, James A. Kirby, John B. B. John, B. Wig- 
gins, Charles S. Wilcox.—Peoria Heating, Power & Gas Light Co., Peoria; 
capital, $500,000; incorporators Irvin W. Johnson, John H. Francis andS A. 
Kinsey.—Automatic Releasing Hook Co., Chicago; to do a general manufact- 
uring business; capital $50,000; incorporators, James R. Raymond, Horace 
Alexander and Fremont Hill.—Stark Manufacturing Co., East St. Louis; to 
manufacture nuts, bolts and locks; capital $750,000; incurporators, Frank G. 
Stark, Richard E. Perry, Thomas A. Russell.—Webber Manufacturing Co., 
Rockford, to manufacture canning mills; capital, $10,000; incorporators, 
Henry Webber, Isaac O. Smith, John W. Forbes and James J. Huke. 


Enlargements, Additions, Remova!s, Etc:— 

The Columbus Architectural Iron Works, of Columbus, O, are considering 
the removal of their works to Little Rock, Ark. 

The Moore Manufacturing & Foundry Co. will build a new foundry at Mil- 
waukee, Wis., and will increase the size of machine shop. 

The Enterprise Boiler Co., of Youngstown, O., have commenced work on 
the erection of an addition, 48x120 feet, to their present plant. This has been 
made necessary by the large increase in their business. At present the firm 
have sufficient orders on hand to keep them busy for some time to come. 





Cofrode & Saylor, of Philadelphia, have leased the Philadelphia & Read- 
ing rail mill at Reading, Pa. The Carpenter Steel Co, which has been occu- 
pying a part of the mill for experimental purposes, has been notified to quit 
within 70 days, and immediately after that company vacates the mill will be | 


changed for the manufacture of structural iron. 

The steady growth in the business of the Southwark Foundry & Machine 
Co., of Philadelphia, has necessitated an increase in their working facilities, 
and ata meeting of their directors, held recently, a resolution was passed 
authorizing an increase of the capital stock of the company from $250,000 to 

300,000. The additional $50,000 thus secured will be used in the building of 
a new erecting-shop. 

The great Norway iron works of South Boston, Mass, have been sold to a 
syndicate, who propose moving them immediately to the West. These great 
iron works are the pride of Boston, the fiuest in the East, if not in the coun- 


try, costing upwards of $1,000,000. They will be removed to either ‘eoria or | 
Reed City, Ill., or Des Moines, Iowa. Tune parties Cwning them have large | 
interests in each of these towns. | 
Fires and Accidents:— | 
Jersey City, N. J.—Boynton Furnace Co.’s works. Loss, $10,000; insurance 
not stated. 
The forge shops of the Columbus Bolt Works, at Columbus, O, were burnt | 
3d inst. ; loss $25,000. Other valuable manufacturing property was destroyed. 
October 28a boiler at McIntosh, Hemphill & Co.’s foundry, Pittsburgh, 
exploded and wrecked the building. No one was injured by the explosion. 
The boiler room is situated on the Alleghany river bank, between Twelfth and 


which the one nearest the river exploded, tearing out the entire side facing 
the river and blowing the roof off. The loss will amount to about $7,000; 


} 

Thirteenth streets. It is a one-story building and contains four boilers, of | 
| 

fully insured. | 
' 


General Industrial Notes: — 
Week before last the Allegheny Bessemer Steel Co., of Duquesne, Pa., 


turned out 3,143 tons of steel rails. Work has been commenced on a large 

order of 7o-pound rails for the Pennsylvania Ratlroad Co. 
The Maumee Rolling Mill Co., of Toledo, O, are running their works 

double turn, with a force of 450 men. The capacity of the entire plant is 2,400 | 





tons per month, and the present output is 2,000 tons, The plate mill will be 
in operation by the 15th of the present month. 

The well-known importing firm of Merchant & Co, of Philadelphia, has 
just closed a contract with the United S ated Government to furnish the mints 
with 100,000 pounds of copper blanks for making pennies, and 50,000 pounds 
of nickel blanks for coining five-cent pieces, all to be imported, we suppose. 

Considerable new machinery has recently been placed in the Eayle [ron 
Works, this city, and one hundred laborers are employed at preseut The 
works are running night and day, in order to keep up with the orders. A new 
brick addition to the moulding room is being built, at a cost of about $1,500, 
which, when completed, will increase the capacity for melting pig iron about 
four tons per day.—[Meadville(Pa.) Journal. 

Mr. G. D. Forsiich, representing H. T. Sackett & Co., of Fond du Lac, Wis., 
manufacturers of the Trowbridge Boiler Cleaner, was in Cleveland, the past 
week, Strong claims are made for this cleaner, which the manufacturers back 
up with a contract in which they subject themselves to very stringent condi- 
tions. That the cleaner is rapid:y meeting with pnblic favor is evident trom 
the fact that nearly every manu acturer in Fond du Lac is using it and that, 
amony recent purchasers, are E. P. Allis & Co., the C, M & St. R Riilway Co., 
and a number of large manu‘acturers of Milwaukee, the Racine Hardware Co., 
the Bain Wagon Co., of Kenosha, Wis., the Sheboygan Mineral Water Co., and 
others. 

The Stilwell & Bierce Manufacturing Co., of Dayton, O., milling and 
hydraulic engineers, mill builders and contractors, and manufacturers of tur- 
bines, etc., write us that the Academie Nationale of France has awarded its 
grand gold medal to their Victor turbine, now on exhibition at the Paris Expo- 
sition. Such an endorsement of the quality of their work is highly satis- 
factory, and we congratulate them. Their foreign sales are rapidly extending 
to all parts of the world. 





LOSS OF HEAT BY UNPROTECTED STEAM PIPES. 


Mr. Albert Haacke, of the Kieselguhr Co., has recently fitted up an appar- 
atus for measuring the amount of heat lost by radiation and convection from 
steam pipes and the like, aid has communicated the result of some of his 
first experiments with it to Engineering, together with a description of the 
arrangement. The tests in question were directed to determine the relative 
losses of heat from (1) bare pipes; (2) pipes covered with 1 inch of fossil meal 
composition; and (3) pipes covered with 1 inch of fossil meal composition and 
three layers of hair telt. The testing surfaces are represented in Mr. Haacke’s 
arrangement by three cast iron steam pipes of 5 inches internal diameter and 
6 feet long with blank flanges on each end. These test pipes are supplied 
with steam that has been dried, and are placed so as to be subject to radiation 
and convection under precisely similar conditions, one being bare, the other 
covered with fossil meal comp >sition r inch thick, the third with 1 inch of 
composition and three layers of No. 3 felt,each '4 inch in thickness. The 
result of experiments with steam in the different pipes under pressures of 
from 45 to 60 lbs. and upward, goes to show that a covering of fossil meal com- 
position 1 inch thick saves out of a possible loss of Ioo per cent. as much as 
33.57 per cent.; and if over this covering 1% inches of hair felt with canvas 
is added, the extra saving is only 825 per cent. If 1 tb of steam coal is 
required to evaporate 8 Ibs. of water into steam of 60 Ibs. pressure, then 6% 
cwt. of steam coal are required every year to make good the loss of heat from 
every square foot of uncovered steam pipe. This loss is even greater in Win- 
ter, or when the pipes are exposed to wi d and rain, or where steam ot high 
temperature is used. Finally, Mr. Hiacke combats the opinion which is firmly 
established in the minds of many users of steam, that the outside temperature 
of anon-conducting composition, applied to hot surfaces, is a measure of its 
non conducting efficiency. He considers this test of measuring the outside 
temperature, either by the hand or even by thermometer readings, as unrelia- 
ble and misleading; and insists upon condensation experiments as the most 
reliable method of ascertaining the loss of heat by steam.—[Stationary 
Engineer. 


Generation ot Electricity Direct from Coal. 

Prof. John Perry, F. R. S., in a recent address in England, said: ‘“ Now, I 
pointed out in 1881 that if coal or gas were burnt in a voltaic cell, as zinc is 
burnt, and an electro-motor were used, we could utilize as mechanical energy 
not merely one-tenth, but nearly nine-tenths of the energy of coal. I pointed 
out then that coal gas could be burnt in this way, but there were two difficul- 
ties: First, the apparatus required was too large per horse-power developed. 
Second, the apparatus required was too expensive. The first of these difficul- 
ties has already been got over by a correspondent, who isin some sense my 
partner. We see our way to developing one useful horse-power per cubic foot 
of volume of apparatus. Unfortunately, the difficulty of expense still remains, 
But I am firmly convinced, and I have good reason for my belief, that all the 
difficulties will be got rid of, and that coal will actually be burnt in this way, 
Even to those of you who may not be troubled about the general question of 
economy, the mere possibility of an armor-clad being able to carry enough 
coal for a voyage at tull speed round the world, must appear to be an impor- 
tant result, 


Low Rate Excursion. 


v0 


The Nickel Plate will run another of those p: pular excursions to Chicago, 
on Tuesday, November 12th, Tickets good returning on any train leaving 
Chicago to and including Monday, November rsth. Rate for the round trip 
from Lorain, only $5, and corresponding low rates from all other stations. 
Visit the Live Stock Show. 

Den't forget the Nickel Plate low rate Chicago Excursion on Tuesd 


4 


y, 
November 12th. Call on Nickel Plate ticket agents for particulars. Tickets 
good to return till November 18th, inelusive. Go see the Fat Stock Show. 
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THE STEEL FAMINE 


The recent rapid rise in the price of 
mild steel products promises to bear 
the usual fruitof new works. Projects 
are already budding in various quar- 
ters, some of which will undoutedly 
mature. 
not advance beyond the first stage of 


and the consideration of 


although many of them may 


discussion 
the several steel processes now in suc- 
The 


cessful use. very 


low price at | 





To Those Looking 


— FOR— 


Manufacturing 


which steel slabs and billets were sold | 


early in the present year induced an | 


increased number of rolling-mill oper- | 


ators to purchase steel for their use, 
as they 
their 
from steel 


product as cheap when rolled 
as iron. But steel is now 
parting company with iron, steel slabs 
and billets are hard to get even at the 
advance, aud embarrassment is caused 
by the necessarry return of these man- 
ufacturers to iron. Consumers have 
been educated to expect a better qual- 
ity, owing to the substitution of steel 
for iron. and will probably complain 
of what they will allege is an attempt 
on the part of manufacturers to !toist 
an inferior material on them. This is 
especially the case in the sheet-iron 
trade. 
been getting sheet-steel at sheet iron 


prices, aud crediting the manufact- 


could then sell some forms of | 


| road 


‘onsumers of sheet-iron have | . 
- | upon its 


urers with improving the quality of | 
there iron without knowing that they | 


were vetting steel. The entorced 


change to iron will undoubtedly breed | 


Sheet manufacturers 
remedy this state of affairs 
because they are unable 
to purchase steel slabs. They will be 
forced to put up their own steel-works, 
and those having the necessary capital 
within their reach are understood to 
be forming plans to this end as rapidly 
It is quite likely that in 


dissatisfaction. 
cannot 
immediately, 


as possible 
the near future one and perhaps more 
large steel-works will be built by asso- 
mills to supply 


ciated iron-rolling 


themselves with steel, which is now 
an indispensable material to them. 
They caught 
again by increase in the 
demand for This 
a more rapid substitution of 


do not propose to be 
a sudden 
steel. 
course, 
steel tor iron than ever after such new 
steel-works yet into operation.—-[Metal 
Worker 


Ho low Cast Iron Bricks 
Hollow, cast iron bricks, if we may 


so term them, says the Engineering 
and Building Record, form the subject 


SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 


cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills and nail works, glass works, 
cotton or woolen 
FOUND IN VIRGINIA along the 
line of the Norfolk & Western Rail- 
Norfolk to and 
branch lines. HARD 
WOOlT) OF EVERY VARIETY; 
CHEAP IRON from the furnaces 
at Lynchburg, Roanoke, Radford 
(to be built in 1889), Pulaski 


CHEAP COAL 


from Bristol 


and 


Ivanhoe ; AND 


COKE from the celebrated Poca- 


GLASS 
COT- 
MARKETS of 


hontas Flat Top Field; 
SAND from Tazewell Co.; 
TON FROM THE 


| the Southern States, and Wool from 


| lished upon its line, as 


means, of | 


of arecent German patent granted to | 


August Bockel, of Erfurt. Asthe name 


implies, they are made of regular brick | 


and size, the wails being o 12 
inches thick. No 
binding material 1s to enter 1n their 


form 
mortar or 
use, the fastening being 
follows: The upper and lower sides 
of the bricks are provided with grooves 


other | 


all the Western and Southwestern 
Territories, at 
geous freight rates) FAVORABLE 
FREIGHT RATES 


raw materials to all factories estab- 


States and 


made upon 
well as to 
the United States 
Territories, upon the manufactured 


points in and 


articles. 
Those seeking new fields for 
manufacturing establishments 


should not fail to investigate the 
wonderful development in Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virg nia in the supply of cheap 
raw materials. by the Norfolk & 
Western Railroad in the matter of 
freight faciliues and rates upon raw 


| materials and for reaching home, far 


effected as | 


and projecting ribs which fit into one | 


another. There are 
circular openings in the upper side of 
each brick arranged to receive pro- 
perly formed projections on the lower 
side of the brick above. One of these 
projections is nook shaped, so as to 
give A fluid is 
applied to the surfaces of the bricks 
to make the joints air 
The non conducting 


a more secure hold. 


with a brush, 
and water-tight. 
air spaces in the bricks, and the ease 
with which they may be put together 
taken 
them, are cited as special advantages, 
not consid- 


and apart without injuring 


The question of cost is 


ered. 


-, further, two large | 


distant and f reign markets, and by 
the cities and towns along its line 
advantageous sites, at 
Many of 


manufacturing 


in the way of 
moderate cost. the cities 


and towns exempt 


establishments trom taxation for a 
series of years. 


For further information as to 


freight rates and sources «f supply 
‘f raw materials, apply to A. POPE, 
Agent, Roanoke, 


General Freight 


Va., or to 


CHAS. Cc. EDDY, 


President, 


ROANOKE, VA. 


Vice- 


mills, are to be | 


THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Pume 


t 
SUPPLY From 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling, W. Va. 


SUPPLY 





WATER 











JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 





BROWN & SHARPE MFG. CO., 


106 Promenade St., Providence, R. I. 


Milling Machines. Engine Lathes. 
Hand Lathes. 


Gear and Milling Cutters 


Grinding Machines. 
Chucking Machines. 
Screw Machines. Standard Gears. 


Gear Cutting Machines. Standard Gauges. 


be="Catalogue mailed on application. 








advanta- | 


| 





Sebastian, May & Co.'s Improved Screw Cutting 


roor ano roweR | ATHES 


Saws. Machinists’ 
on trial. 


164 West Second St., 


Tools and Supplies. Lathes 
Catalugue ma.led on application. 


CINCINNATI. O. 




















Boynton’s Adjustable 
| Alligator Wrench. 






Invaluable for work in close coils and corners that cannot 


Quick aud handy in adjustmeut. 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 


60 William St., New York. 3 5 Pearborn St., Chicago. 


DO NOT HESITATE 


To write us for estimates on any kind of Printing or Blank Books. 





We make a specialty of 


Fine Catalogue Work. 


hh Pinte Gollchng 


COR. ST. CLAIR AND WOOD STS., 


We can save you money. 


CLEVELAND, OHIO. 


pera om 


‘Tum IRON “TRavpw Revir 
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ELECTRIC 


Gasoling ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, briiliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 





THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





ALSO 
fleating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&@-Send for catalogue and discounts. 





—— THE -—— 


Detroit - Sight-Feed 
LUBRICATORS. 
(Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Tsers. 

o Simple in operation and 
always reliable. 

A lubric ator sent On 30 
days’ trial to responsi- 
ble persons. 
= waa not take five 
times the cost of my 
* Lubricator ifI could not 
get another,’ is the 
statement often made 
i by users. Send for cir- 

cular and price list. 


Netroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 
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ESTABLISHED 1854. 


PETER GERLACH & 60., 


MAKE?+S OF 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st 


Factor'es on Columbus, Winter and Leon- 
ard streets 


Cleveland, O., U. S.A. 


Improved Wood-Working Machinery. 
A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten- 
oning, Mortising, Boring, 


Shaping, Carv- 





ing, Etc. 


COMPLETE OUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
| Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 








Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
banged be old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St.. Rochester, N. ¥. 


BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 














Send for catalogue with new designs o1 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


A. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y3 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE, 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


——— AND -——— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 








Grand Arcade. Cleveland. 0 S@ Agents Wanted 


PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. 
a Specialty. Jobbing promptly attended to. 


1lS> Water St. - - 





All Sizes of Pipe Cutting 
g@ Telephone 2260. 


CLEVELAND O. 











JUSTICE’S 


“Reliance” Hydraulic Jacks, 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift.. Lowered by 
thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, P*, 





aN . Williams, White 
&CoO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulidozer 


DOUBLE AND SINGLE 










THE IMPROVED 


Justice Soring Hammer, 


JUSTICK HAMMER, 





ry, WELLINGTON 


GY Belt Holder. 


Recently improved. 





BETTER THAN LOOSE 
PULLEYS. 


Shifts Belt 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts om Ai cheap, easily 


from Driving 


operated. Sent on approval. Thousands in 


use. Address 


W.R.SANTLEY & CO., 


Wellington, O. 





Important to MERCHANTS, MANU- 





FACTURERS’ AGENTS and others 





engaged in trade with the AUS- 
TRALASIAN COLONIES. 





SYDNEY 


| Trade Review & Prices Current. 


The oldest and only recognized com- 


| mercial journal in N.S. W. 


Has a Large and Increasing Circula- 
tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for spect 
men copies and particulars. 


—Published at the Offices: 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 








EVIEW. 


TlrEasE: SwaEET & CrLAREHE. CO., Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Natural Gas Fuel. Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
bes Write for Price List and Catalogue. 


CLEVELAND ROLLING 


‘THe IRON TRADE R 


12 





ges on account of 


Superior advanta 
Hardware Specialties. 





MERCHANT IRON AND STEEL. 


IRON AND STEEL MARKETS. MILL COQO., 
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ern charcoal, No 2, $17 50@i500; Missouri | % and 13-16 by Nos. 11 and 12.... 275 | FROM MARQUETTE, GOGEBIC AND MENOM- h \= \ 
charcoal, No 1, $19 oo@19 50; Missouri char- ¥% and 11-16 by % tO 3-16 it...... wcessscsceseneeeeees 295 | se . ees = Af ? 
ae, 2, $18 5‘ a ) > FORGE—Neutral coke, ¥% and 11-16 by Nos re GIN TR voc ena t chassavsasaces 3 05 INES DISTRICTS, = a = 
Is co@15 25; Cold short, $15 oo@15 25; Mot- Se and o-16 by % to 2-16 in. 2 . TREAWN = 
tled, $14 co@14 50. CAR WHEFL AND MALLE- 5 and phe: by Nos. re and 12 : CLEVELAND, OIC. = 
oe. E-Southern (standard brands), $23 co@ Rie SO AR CA ARO AME. gn sn ssensndcasnsvnssinsundsacsdenasaxs 
375; Southern other brands), $19 00@19 50; | 1 by NOS. 11 AN 12.......cccsccsesceessscesccceececeseee | J. H. OUTHWAITE Ww. G. POLLOCK. $80 will buy the best No. 1 band saw in the 
ake Superior, $22 00@22 so. a | ieee x world r 
Wagon Box Iron. | i. H. OUTHWAITE & co., $100 will buy our new No. 2 band saw. 
% ir t , N s. ae ae | N . i y $185 will buy our new patent band re-saw- 
gitar" geperied by Ronee, Meacham & | Jf Inch, Dersled edge, by Noe. 1h end ta---2 25 | _aclusive attention given to ing sachin me 
Southern Coke No. s0o(@1700: S i % inch, “ “ “ Il and 12...... o fioo will buy the best No.1 automatic rip- 
Coke ro. 2 $16 nats Bg on. deg age % inch “ “6 "= 13 and 14...... : ~ LAKE SUPERIOR AND MENOMINEE RANGE sawing machine. Weathe rboarding attach- 
$00 00@15 75: Southern Grey Forge Foc @ ; Sheet Iron | ment included, and one 12-inch rip saw. 
ig a AE hy i , hey . 4 . K°a p> XR xe $125 4 -~w No. 2 complete as above. 
1575: Southern Charcoal N $18 So@19 00 : Be <> $125 our new re 1 
Southern Charcoal Nea aey one S. edb No. 10 to 14... * For furthe particulars address 
Charcoal No. 1, $15 1850; Miss iCharcoal | No. 15 tO 17......... > >¢ 1W¢ jleve ° 
a 3 $1 oo@ 50 ; Mis souri Charcoal a chan ar. ; rl Perry-Payne B’ld’g, Cleveland, O STAN DARD MFC. co. 
0. 2, $1700@1750; Ohio Softeners, $18 so@ N - : . ’ 
2000. CAR WHEEL AND MALLEABLE IRONS - - BO Zh-veoees0 és # ee 118-140 Main S'., Edinburg, Ind. 
Lake Superior, $21 50@22 50; Southern, $19 00@ ee “ vialete _ spt is 
2400. CONNELLSVILLE COKE—Kast St. Louis, | ak ‘ wees 
$5 as: St. Louis, $5 40. INO. 2S..cccccccccccsccccce aceccencsccescscacccccsecocecccscocccese 5 "y 
Iron Boiler Plates. | 
BUFFALO (reported by Rogers, Brown & | Tank, 4% inch and heavie...........:cccceeeeeeeees 2 40 | s 
Co.): Mahoning and Shenango Valley strong, C No.1, “ : 5 | Pj an d Bar | ro n 
No.1 Foundry. $19 o(@0000; Mahoning and | CH No.1 Ei yy ? i 
Shenango Valley strong, No. 2 Foundry, $18 00 | CH Flange, “ ‘f = 
@oo 00; Niagara No. 1, $'9 oc@oo 00; Niagara Extra Flange, i | = 
No. 2. $18 co@oo 00; Niagara No. 3, $17 25 400 00; Solid Fire Box, “ | CLEVELAND, OHIO. c 
Ohio Softener No $ 9 25@ 0 00: Ohw Sofener : - BD : = rt) 
No. 2, $18 25400 00;' Lake Superior Charcoal, Steel Boiler Plates—1-4 in. and Heavie 2 
21 0000 Oo pnd Bose Charco 1, $19 50@20 50 UNE ccccckaachasecsu lahiuonnbaescanhudinens seesakan aaauahnenen 2 65 | H A 
Southern Softener No. 1, $18 25@oo0 00. south- Shell : ar 05 Pickands, Mather & Co., 5 
ern Softener No 2, $1 oo; Alabama Car | Flange............ 1.3 30 | “ 
Wheel, $25 00@25 25 ; Hanging Rock Charcoal, ae BD va snics nicacsanaccrarntcivecccensas 3 So hg 
$24 00(@00 00. | ee. a eRienenaetesenme earned jag, LRRON ORE - - 3 
Above includes plates go inches wide. eee ee 2, 
> . v 96 i de loc th extra =e 
DET aor reported by William F. Jarvis & Soe = PIG RON S 
: » ) y 4 | - a ose 
_ ake Superior Charcoal, all Numbers, Ardy ha — “ate “ | L L = 
20 00@20 5 ; Lake Superior Char: oal,Bessemer, Lin asian ¥ : an Corner Bank and Superior Streets, a, 
$20 sou2 0 Lake superior Coke, all Ore BORA EG CIN, WRC Wis dine sadehsancdceantenasenconcsncns special | I » 
$9 75@20 2 Lake Superior Coke, Cinder American Cast Tool Steel, | CLEVELAND, O. a. 
Mixed, £18 25@1875; Standard Ohio Black tr 3 
Band, $19 75 4202 Southern No. 1, $13 25@ ROUND, SQUARE AND OCTAGON. cts. Ibs ) 
1850; southern Gray Forge, $16 25@16 50; | 1to2in. imclusive..........ccccssssccceeeccccceceeceee: 0g | H. P. Hussey. Geo. H. Pomeroy. . 
Southern Silvery, $:¢ @17 00; Jackson County o-16 Y. ‘ | - 
i 4 b 7 : Jé uty he to:6 1m cess --09 2 
(Dhio) Silvery. £19 25@19 75: Old Wheels, $19 00 -16 to % and 2% to 3 in. 10% | HUSSEY & POMEROY, ee SS ba 
@1975; Old Iron Rails, 25 co@2s5 so. 3% tog in. Se Ee | ut 7% po ® 
“LF Eterna EXCLUSIVELY PiG IRON " : 
PITTSBURGH (reported by A. H. Childs): he 6 i ahha win ’ ONIVERSAL MILLING MACHINE, 
y D es ee, _ 7) ¥ A é 7B UO 7 UM ecccecsccccccee . . 5 : e ms at . 
- eesueet qe Perms, Bee reece UTES, | 376 Lttascsesesesecsncnnsennnn ELEN SLT Strong Foundry and American Scotch Gear and Razk Cutting, Milling and 
; >= 9 1SGQ@I7 00; . rons, Gray Forge and Bessemer “17: i 
a id Mottled, $15 50@15 75; Warm Blast Char- Flats. Irons for steel purposes. Index Drilling to Order. 
: ral, $18 00@22 00; Cold Blast Charcoal, $24 00 cts. Ibs 
@28 00 ; Bessemer, $20 00@21 00. 2 to 9-16 wide by 2 to % thick...........ccccccsssrereeee o | Room 57, Grand Arcade, Cleveland, O. | Laight & Canal Sts., NEW YORK. 
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MACHINERY SUPPLY MARKET. 





Anvils. 

DOIG euiissseiuerercerriesvvsenexeusivewvsonnedl PB Tb 9@10 
WU TATED vis ccceas sivenvodeestbsniebinnsseddesssrcienvestets $B Iho’ 
Bellows. 

a nee dis 40 

Blacksmiths’ { Bullock’s.... dis so&10 

BT MERIEED sion, sesddeceuvat aceonvaeceeaucerd dis 40@40&10 

WONG sssccisecdecesenevsnbbitvencasbiies vspeeeid dis 40&10@50 
Belting. 

Boston Belting Co’s standard..... .dis 70o@70& 5 

“  extra........dis 60&5@6o&10 

. ™ OFS bers wecinitevecvebecounes dis 55 

REO tO BOTS Ti eriiceccrpcccnterctseisusiendivestacs dis 45 


Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, single, 
intussendeuibdespentiae ve tevedbarebsscasece verses venuents dis 35&5 
Shultz Raw Hide Leather Belting, double, 
and Light Double... dis 35&5 
Standard, oak tanned... dis 55@oo 
Alexander Brothers’ pure oak tanned. ...dis 45 


Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co... 
Buffalo 









Pee err rrr rrr rr rrr ire) 


























susinsekahanedens vuvsniedsessansenbpeuted avec ® gross 50 
gross 12@12% dis 10 
abensves wenapesadevedd dis 70 
pnaaenee 6G es Oe sleds ecouesahhiacasesattessoNas. severed dis 85 
Chucks, 
Cushman’ s4jJaw en dis 45 
Combination.. dis 40 
- Geared Scroll...ccccsesssscscces dis 30 
ss 2 Jaw Brass Workers. ........... dis 25 
= i ES BER eee ee dis 35 
Wescott’ s Scroll Combination... evensessAl he 20 
Independent............... ...dis 40 
“6 LAttlS Greet Drill... sccorscceseseses dis 30 
Horton’s Universal & Ind.................. ..dis 40 
National Combinaticn.............c0.eeee .-dis 40 
Sweetland = hadacpenrssaveneueceie dis 40 
Skinner We: SMiastectuinsweneaet axecssecs dis 40 
be JG rr 0, | eel ..dis 40 
Almend Drill. : dis 25 
Morse dis 15 
SOIT A noc cecsvacsnsns swnnaiacacdvcnscucsni theese dis 30 
Cutters and Reamers. 
CIN ri vaiis .duscacscanavas socessnvctboiagnouate dis 10@15 
Pratt& Whitney. ‘ee . «dis 10@15 
SARNIA ona <0 ccetcnieusccaetainsasdastuaieceusaiers dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters............000.di8 I5 
Crowbars. 

NS ioc cca cancocmesas niasocncessessentiomiiaenes 2 
DLO; BEGET TT erinsisceiscnccsrassintiessssenes Bb 334 
Drill and Drill Stocks. 

PURE GGT ass iakcesscksndtavighess eeptatinasntes dis 50&10 

Morse Taper and Straight shank to 
EUR cakineisonvynssansdbsardvensstesricnkadauhsstentsers dis 50&10 
Morse Taper and Straight shank + Sane 
than iipe EE ES .... Gis 25 
Drill Sockets.. oe dis 25 
Standard.........:. dis 5so&10 
Cleveland dis so&10 
Maneer’s bencll...........000.22. dis 50&25 
OT I vicskn spuncannsns csesesenconccsaesed dis 50&10 
Emery. 
No. 4 to No. 54 to a > EF. 
46 gr. 150. gr. F. 
A ees 4¢ 5 c aye 
4 kegs # DD........... 4c suc 2%c 
\% kegs ® B.......... 4%c sec s ¢ 
1otcans,1oincase 6 c 6%c 5 c¢ 
1ocans,less than 
WD: cs cacesnansisadsans 20 ¢ Io c 7%c 
Emery Cloth and Paper. 

Barder, Adamson & Co.............ccsseceees dis 40@46 
ee ee een dis 40@46 
Emery Wheels. 

POR PUOIE .. cnnssssnnsenpenunsasnncsddeamaensastebanansad dis 50@60 
IN A cnacactuchannss usbestaencene> saeuneaenaren dis 55@6o0 
NE cs con cnasanstck uct conpenansvavenasnsiavacnaaannas dis 55@6o0 
BUTT Btn. scnccscncccndscscuscsnnsposenassenevsncnses is 60 
Sterling......cccccccerscsessscsssenseceeesserecsereesensees dis 60 
Vulcanite.. dis 15@20 
GO NAREOREIE osc aacssbnacsnasds een sansuh thasteaueecstieeae dis 10 
ICT ETTNOIOS coon cssnncneséuhessenapbaasessacstsnnanas dis 55 
ee ne one ....dis 65@70 
EIN sn .cacchcahpheasedetnaskha sean anauabohaexiapensatiaes is 60 
Files. 

PERC irosc cs cnsnne sacesnsnanséons dis 60& 10@60& 10& 10 

“ ACIP senna ceneaaach sabsarghonnsarensueuuneeaiie dis 25 





Kearney & Foot......s.cs00-dis 60& 10@60& 10& 10 






Black Diamond........... ..... dis 60& 1o@60& 10& 10 
PRRIAE cc ’isacangnbinenesinasstusisenswennseien teased: dis 65@70 
Breetow's.. Scacchekaineadnanee --.. dis 65@70 
Western... dis 70 
Gtud’s....... dis 25 
BI iciig sceecstaeiceasicicaientoié uachadan Xela’ dis 30 
Reynolds Bros.’ Hand Cut..........ccccceesereee dis 50 
Hammers 
aD Te TO sc nsksncee basnah Vesuniahesdanneustanal cenasaeaewitads dis 40 
Atha new List, JAM. 15, ToSFe..crcccrseseccssseccsses dis 50 


Heavy hammers and sledges under 5 Ibs. 18c 
over 5 IDs 14¢c, new list. 


Jack Screws, 
DiTR ete Welt Ce, TG i osccnscssccasescnsasscasencnsanac dis 70 
Nuts and Washers. 
Size of boltinches &% 5-16 % % % %-1 


SQuas®e....ccccrereeeeeses ry 7 544% 4 3% 3% 
HeXA ZOD ......ee rere 15% 11% 8% 6 5% 5% 5 
Washe®s .....sseeeeee 4% 4% 4% 


9 
In lots less than san bs. ® *D add ¥ec., \ 
boxes add rc to list. 


Nails (wire.) 


List July 14, 1887.....sccccrsscccesesersseenseees dis 70 &10 
Standard Penny Nails, ¥ keg card rate 
 EORS. cocincesss nnceata. 90 
St than car lots$2.40 
Oilers. 
Bhan e BI TA occeccosnccanapsnsconsnsasdsnvecisonsocaeonss dis 60 





Brass and Copper dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 


NO. 3, $4.40 B AOB.........cccercoccseees dis 10@ 10& 10 
Packing, Steam. 
Boston Belting Co..........0r-cccccccccssssessceeres dis 60 
American Packing Hemp sisonskaneanenniae ¥ wy 
Russia Packing - ‘a 


Italian Packing 
Plumbago Piston 
Morrison’s ‘“ 
Square Flax “ 
Sheet Rubber......... 
Bxcelsior Rubber... 











Picks. 
Railroads, SOD GB i ci sesiccsiovevsctenenectans $12 dis 60 
S667 Wisi ivesecevectencsscevset -$13 dis 60 
Pulleys. 
Iron Pulleys, Walker 1,18t.....ccccsessssssseeees 
MECGATE PUNEYB,. cisscvseeeessssuse 
DEAE WOGd PUL eGo ivicvsscevs cscsvecesessecces ced 
Rivets. 
Iron, Thousand, list November 17, 
snwbeveeneadeddsbayenusd op seqpeentvarepeabanvenedlwaresstioel dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
PEGE NOW OEE, £95; os anigsecevccecsure itr dis 50 
GODOT iss cesisscscossessiiesasesdecriuessientag dis 50@50&10 
Rope, 

Manilla, % inch and OVET..........csssseeeee 3B isy 
Sisal, % inch and OVEF ............cccccscssseees $B Ib13% 
Sand Paper. 

Wie Pie WE SMe cneliwincensstiossasecadean acunevion dis 40@40&10 
Bes Wks OE Oink cpcrtscmiees sasyeas ... dis 40@40& 10 






New England Flint... 
Barton’s Garnet 


Saw Swages Disston’s............. 3 

ACKInG® CLCUIGS BOWE. 0siccccccnsgcssdscconnsersapeed dis 50 
= Mill, Mulay and Drag Saws..dis 40&10 

Wood Saws.. ‘ «dis 40&1: 













= Silver Steel. “Diamond _ 
Cross-cut Saws.............. dis 7oc per * 

ee Dexter Cross-duts ..dis 50c ‘ 

-s Diamond ‘“ dis 30c ‘‘ 

2 Tuttle Tooth Cross-cuts..dis 25¢c “ 

= One-man Cross-cuts........dis 32¢ “ 
No.1 Handles.. ..dis = per (pair 
Py) "sn shnuateetannanenssvuvseees’ dis 16¢ 
Excelsior Saw Tools echceagbaceptetees cbecte $6 per doz 
periecrern: ©. liens aes aa 
Detroit Saw Works, Circul ar sasavsrueurbaneded dis 50 

sis i Be ME dc cuverseyntesseanas dis 25 

" 3 , RRR TIN secs pachesocuonsers dis 45 

Screws. 
Wood Screws—List Jan 27, 1889. 
Ne I, OUI a. ood aseesheccsavaccostacspheieceuneaas dis 50 
Re Re BOI vives csscaccsc ccc Dhicccscccsacweccece’ dis 40 
PP ENED PE OIED sic5<c0Jevescnscapéendecaeennseess, axceed dis 45 
OPIN MNER GAUGE “WOM sc cccpsncdececsscduceccsessceseuacs dis 35 
RE i ooces scccaevescsecncesses eis 65 
NEA NID di csc cecesotonsncsscetssssneseiseceescesee dis 69 
RN Sine By Ge. UE paneccinsn re shercossbueqegevodeqneseseoucont dis 70 
BIGCHING, Tat KORG, THOR a2... 00sceccsecescsevesees dis 55 
Machine, round head, irom................0cc000 dis 50 
Bench and hand— 

EM GE OM i nsacb ate svensassntscacstnessond dis 8 750 73k 10 
Coach, patent gimlet point.......... dis 75 





Shovels and eein, 


Ames’ list November 1, 1885 
a a ee 




















Hussey & Binns, railroad...............ceeee 

. Taps. 
Cards, Hand and Nut to 2in........... dis 50 
Carpenters’ = 3 i 
Morse ae “ce ae 
Pratt & Whitney ies * new list dis Ic 
Machine Screw TapS......ssscccccccercsessscseees dis 55 
Pipe Taps to a6 % | ee dis 70 
Stay Bolt -TANS......00sscrscccoassceceses aos dis 25 
Stove Bolt Taps... seccesdeceee dis 50 
IE POR cccscecsons ssnsssese dis 40 

Twine. BC. B. 
No. 12, Flax Twine, ¥y% and ¥b Balls... -21¢@z29c 
No. 18 Yand & -- ISC@28e 
No. 36 a8 a Yand &% **  ...16C@27e 
2-Ply Hemp, &% & % fh Balls (Spring Twine) 114%c 
3-Ply “ Bie TRMNENs sows vachane hvscesacishava 12@i2kKe 
@Ply. ‘ 1%  Balls............... 
Cotton Wrapping, 5 Balls to b 

Vises. 
AN RIM 5 cc cack cnnasswanasenanasascaibsnnasdanestacssual dis 60 
Parker's dis 20@25 
BP IIINT ET sc cnncesesn00 nquazan@uacuvesckaahdesasecsasvanensate dis 20 
Stephen's. dis 25@30 
BOTTLE’ S..0..crerccccvecccocvescocesecescccssccssssoveessess dis 30 


Miller’s Falls. 


Merrill’s.. dis 10o@15 

Sr dis 30 

Maneer’s machinist................scccccsesees dis 50&10 
Wire. 

New List, ae 18, 1884 

POSS BING COI oi one vs esncsSecaceccesesacas is 20@25 





Bright and annealed, Nos. 0@18...dis 70&10@75 

. “ Nos. 19@26..dis 75@75& 5 
Nos. 27@36..dis 75& 10& 5 
Coppered Nos. o to 18, market list. .dis 70@70& 5 


“a “ 









Galvanized Nos.oto18 ‘“ “.......... dis 65&5 
Tinned market Nos. 0 to 18..........00+ cesses dis 67% 
pe SE UBER Se a RR TS RS ASAE eee - dis 50 
Tinned Broom Wire.................. dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......... cesceeees dis 7 
Annealed Grape, NOS. 10 tO 14...........ceeeeees dis 7 

Stub’s Steel Wire regular............ $6.00@Ib dis = 

Wrenches. 
Coe’s geanine, cash in ten days............... dis 50 
Girard Standard dis 70&10 
Agricultural dis 75&10 
BOERNE ccs isshokaiuconensunsanseasahsene dis 55&10, &3 
Bemis & Call’s Combination ................... dis 35 
Donohue’s Engineers...........cccccesseges dis 20&10 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged Cae e. dis 10 
ClO eeeranenl dis 10 
Alligator we 7 | aeesseckal dis 40 
BOILER 


CLEANER, 


Using no Chemic- 
E als—nothing but 
Potatoes 
The only Sure 
m, Remover and Pre- 
vent tive ot Scale 
in Boilers. 
Address, 


H. T. Sackett 
& Co.. 
FOND DU LAC, 
wis, 


Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


_ Mining Machinery, 


nt Et E Improved Band Friction 
Hoisting Machinery, Geared 
"pg 


| | : yj or Direct Acting, for round or 


flat rope. 
1 | 






Wire Rope Haulage 
Machinery, 


‘Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 
134°N. Main St., AKRON, OHIO. 


“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
‘!Classes of Work. Also Tinning. Galvanizing 
id Japanning. Also sole manufacturers of 


seamless Steel Buckets. 


Ask your dealer for the Avery Patent Seamless 
Stee Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co 
Cleveland, 0., U. S. A. 


H. W. Caldwell, 131 W. Washington st., Chicago, 
Ill., General Agent. 


IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 
lidity of which is acknowledged. | 

For Illustrated Pamphlet and Price List fully 
describing above, address j 


UNIQUE LUBRICATOR CoO., 


Mansfield, Ohio. | Lubricator for Station- 
Active Agents Wanted. Special inducements | ary Engines. 
offered Dealers and Jobbers. | Double Connection. 


®@@Send for Catalogue D. 











CALDWELL FALENT. 








ft 


Ms: 
eg} 
~ 3 
Gang | 
tie 








Lubricator for 
Traction, Portable 
and all other smal! 
engines, pumps, &c. 
Single Connection. 





THIS SPACE IS TAKEN BY 


Swarr & Sx... 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILK, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castingses 


For Machinery and Roliing Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 


Chilled Faced R. R. Frogs 
ST. RAILROAD TURNOUTS. 
Nos. 9, 11 and 13 









Winter street. } BOWLER & CO. 
FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


NIE E L this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Stee! Castings Co., 
WORKS: OFFICE : 
CHESTER. pa. } 407 LIBRARY ST.. PHILADELPHIA, PA. 


- LANSING IMPROVED TRUCE. 








Made by Lansing Wheelbarrow Co., Lansing, Mich. 
sa Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 








Be sig SS 


a Sa 











. 
4 
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HARDWARE MARKET. 


Augers and Bits. 


ommon augers ana oits 
nell’s epeopecveeedeccevssosseeresconene 





iepancive Bits, Clark's s email, 

large, $26.. sebawacnes 4 35@35&5 
Hollow Auge Dip iciciucessctatateneieneall dis 25&10 
Hollow Augers, Bonney’s Adjust. ¥, 

Es tare iciseckes conthassicetovenvemmevnmmbetedl dis 40&10 
Hollow Augers, Stearns’ Adjust. #® 

Sa MND  ientoattvbels tenn vorksqucinceecnbeiunmnnial dis 20&10 
Gimlet bits, common. ..per gross $2 75@3 25 
Standard Bit Stock Drills.............. dis 50& 10&5 
ee dis 15&10@15& 10&5 

' Axes. 
Makers’ and Special Brands— 
EE CRI IEY so coitsgnssnesavsaremwesnines Pdox. $6 25@6 75 
RPEINOT ssc nvsvetncocccesoosonvestioveses soseus Pdoz. $5 75@6 00 
Full polished.............ccccccses, covccsssccsccscovescscees $8 25 
; Bolts. 
Cast iron barrel bolts...................+ dis 70@70&10 
Cast iron shutter bolts, etc........... dis 70@70&10 
OE LE CBE, IED sce sere cococcens. cavusesei dis 65&10 
Ives’ patent door bOI t.......+ seeeee seeeseeerseeees dis 60 
Wrought iron barrel bolts............ dis 70@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... .........00+ dis 60&10 
Sargent’s list 

Carriage, common, new list .............. is 75&7% 


Tire, common, NEW List........ccscecseseseseceeed is 70 
Carriage and tire, Philadelphia pat-_— 
ER ousccstcisadeacaseneie : 


















SS SS eee «dis 62% 
SEE oe ne nees dis 60&5 
Machine. ........cccccccccccse-coce cocsceveeeees dis 75&10@80 
MOA sin since spn sseneie ototevesteamesneiegsie es dis 75&10&80 
Buckets, Elevator. 
Adndedtcdiiens sasipsedcedeprasonegepeennbesuess cuceesedecareed dis 50&10 
Butts. 

Wrought Dras,.....,.cccccccccrscscecsrsercecscesceeees dis 80 
Cast brass, loose joint... ceseeeers dis 334 &10 
Cast Iron— 

Fast joint, nar;row..........--... dis s0& 10&s5@60&5 
Fast joint, broad..... .-. dis ‘a 
Loose joint....... _ ~ 70& 10@75 
Loose joint, jap.... dis 70&10@75 
Loose joint, jap. w dis 70&10@75 
LOOSE Pin, ACOTNS........2..0++++ dis 70&10@75 


Loose pin, japanned acorns...........dis 70&10@75 
Loose pin, acorns, jap. plated tips. dis 70&10@75 
Wrought steel— 


Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad......... dis 70&10@75 
Table Butts, back flaps, etc........... dis 70&10@75 
Regular inside blind...... cassdecnaseenn dis 70&10@75 
Light — DERG, ...coccorccccecsecceved dis 70&10@75 
LOOBE PIR.........00.ccccccscecees cecsosescccsees dis 70&10@75 
Light poet PIM......cccccccrecercrrresercoes dis 70&10@75 
Chains. 


Trace, 6%-10-2........ cs) pair 1.03 


Trace, 6n- WS witness ® pair $2} soso so8iots 
TTACE, 7-10-2.......000 @ pair t. “ 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis pene 


Galvanized Pump Chain........ .........+0+- 8 s4eq@6 

Jack Chain, Irond............cseceesesesees -dis 75@75&5 

TACK Chain, Brass... .cscsscccsssscccessesss dis 70@70&5 
Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 











I. J. White........cceeeeeccceeeeeees seeeeeees dis 30@30&5 
Tauged Firmers............:.seecceeereeseeneenes dis 4v&10 
Table........0-crcsesecorcssosescoccvessseccescccesccoeevcscceces net 
Bexcelsior Pocket... ..:0..cccsscccossccccesecsesensesee net 
Bail and SplRe. ....:...000rseene ssoceseeeess dis 5s0&10&5 
Double cut. low list..........ccccesccsccccscscecreees dis 25 
POR” ....n.c0 ace coccsccecenesss @ gross $12, dis 25@25&5 

Haugers. 

Barn door, old patterns...........dis 10& 10@70 
Climax, (Anti-Friction)......ccccc. <soo  saccese dis 70 
BIAT.....0-ccccccsennscceccesesnesnsecssoed dis 40& 10@4o& 108&5 
UNRRRINGS: <- o, ,  cancoeaseund apsenethnarademnsECeRnbetan dis 40 
Kidder's.......00...sceerecerseesesesees seeeeeeeGiS 508 10@60 
Terry’s Patent......... 5 in., $12; 4in., ve, dis 50&5 
PATAZON......cccceeeeeeecereseneeeeceeeceenseencersess dis 40&10 
Richard’s arenae ..dis 30@30&10 

aio c Nails. 

No.10 9 8 7 

Ausable, #Ib..23 24 25 26 8. dis 25&10@25&10&10 
Putnam, ®WD..18 19 20 21 23..-...eeeeeeeeseeeerees dis 15 
NEMIE, « ccnssupaysahaenn® nastageionssey dis 25&10@25& 10&10 

Horse Shoes. 
Burden, at factOry.........seseeseseeee covers ® keg $4 00 
R. I. Horshoe’ Co., Perkins’ Imp. at 

GRCCOTY <0 cccsve-cocnccctescecssscscnsessesscscoees # keg $4 00 

Mule Shoes, at factory........ scemecenmaeke B keg $5 00 
Knobs. 
Carriage, japanned........... ® gross 80c dis 60&10 
Base, FUDDET LID... .co.ccoccccscersscoscoveces dis 70& 10&5 
Hemacite door knobs, new list.....dis 40&10@50 
WIGOF BITNETE] ..000-020000 cccscscoeessocsccocess dis 65c@638c 
Door Por. japanned..........cscwseoscereeees dis 75¢c@78c 
Door Por. Mickle........ccccccosssecceeseeceeees $2 00@2 25 
Door Por. plated. ...........cccccscsrcccrseceress $2 00@2 25 


Locks, Bolts, Etec. 
P. & F. Corbear, Locks and Bronze Goods. 







Door locks, knobs and latches................. dis 60 
Escutcheons and Key6S..........cccecsecceeseecseees dis 60 
Padlocks and padlock KeyS.......::sssssse dis 66% 

Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze.................. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine bronze ... dis 60&10 
Butts’ bronze plated............. dis 60&10 


Store door locks and latches ...dis 60&10 


Store door handles...........0.000.-ccccresesces dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated..............00 dis 70 
Flush bolts, genuine DrOnZe..........eeeeeees dis 70 
Shutter knobs. genuine bronze............... dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine bronZe............seeeeeeeee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..............sse00. dis 60 
Drawer pull, genuine bronze................ dis 663% 
Letter box plates, genuine bronze... .dis 60&10 
Barn door 1OCKG.............s0ccssescnressanssocnee dis 33% 
Plumbs and Levels. 
emma rd TBE. icon ssccacecesssded dis 70&10@70&10&10 
Oe TT Se eer ee dis 70&10@70&10&10 | 
Davis’ inclinometers.....,.... ..cccccsccocees dis 10&10 | 
Pumps. 
Cistern, best maker,rs.......0.....0.c000 dis so&10@oo | 


Pitcher spout, best makers dis 60& :o@oo0& 10&10 
Pitcher spout,cheaper goods dis 70&5@70m 10&5 








Pokes, Animal. 










SURI Wy, Sia Mammbetinivqnesneveseseasiiiaadeis 
Bishop’s O K........ 

Bishop’s Pioneer 8 doz $3 75 
ge ee, ene B doz $3 oo 
Rakes. 

GE BUD as voptcesanciscmpiiteiecscvesssneioasncetessureneel dis 65 
Er ee ae dis 70@70&5 
Razors. 
eg ee dis 20 
Wostenholme & Butcher. 4...dis 10 
ES RR eR ..-dis $9 50 net 
Hatch, Counter, No. 171........00ssseee. ® doz $21 00 

Hatch, Tea, No. 161 8B dox $6 7 
CUMS RE SINE © COUTIORSD, ce cccsesosccoceses sosdenccogneied $8 50 
ROR EES , TED ec vscsceevsesecsceccseed dis 30@30&10 
Scale Beams, List of January 

PE. Tee ictcontteimannesecned dis 50& 10@50& 108&4 


Screw Drivers. 
Stanley R. & LL. Co.’s Varnished 


I sco eseiis cusspunpevessacceeousroapneess dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... 8 doz $18 dis a5 

Squares. 
UY BE RIOR vocccsteccxcdesiverscnesence 
ce Ee: Seer ae ais 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter........... dis 30&10 


Tacks, Brads, Etc. 


New List, Pegeasy % 1888. 
American iron carpet tacks all 





PROMI s wusguxscnvesse Sinserindivtnnse sevsenoseeed dis 5 
Steel carpet tacks all kinds............ dis 
Swedes iron carpet tacks, all 

RIND cicsinn amitntunys <cosossonceupneciccimie’ dis 80@8&5 
Swedes iron tacks..............ccss00s dis 75&5@75&10 
Swedes iron ei, samacaguied™ - sf 

SIND. oc cecrcensssipuinesenece even s 10@75&10&5 
Tinned Swedes iron tacks..dis fas oe 75&10&5 
Tinned Swedes iron Up- 

holsterers’ tacks............. als © TO Tees 
American iron cut tacks.............. 758& 10 
CIEE SI ses cscacsososseievacononsannsenct’ as 50&10 
Copper ener med -_ trunk nails...... dis 50&10 
Cigar box nails.........es. dis 50&10@50& 10&5 
Finishing nails........ dis 70&10@70& 10&10 
Hungarian nails 

miners’ tacks.............00+ - Bp ee te 
Gimp and lace ‘tacks se csieaed 0@75&10&5 


tinned. dis ; cee 10&5 
Trunk and clout nails....... dis 70& 10@70& 10& 10 
Tinned trunk&clout nails. _ 70& 10@70& 10& 10 
BORE WED ccs casccsoscosencccncad S 70&10@70& 10& 10 
CREE Mev cchsvedscecuncovacsnse dis 70& 10@70& 10& 10 
Common and patent brads.dis 70o&10@70&10&10 
Tinned capped trunk n’ls..dis 70&10@70&10&10 


Hartman’ a Patoat Inside dey Window Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it. style, con- 
venience and 
econemy. 
Not Complicated. 
he Only 
Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life also, 
and the only 
blind that 
gives entire 
satisfaction. 
= Thousands 
are in use. 
Pests wneud everywhere. Send for illus- 
trated cataiogue and prices. Manufactured by 


HARTMAN & DURSTINE, %%,%.2ea°55* 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 
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GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O 

I. B. WOLCOTT, Special Agt., Akron. O. 





C LI aS B. AUST & CLARK 


mi ECTROTYPE 


‘feed NCRAVING CO. 








Euntington <&z Lunt, 


MANUFACTURERS OF 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry | 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 














&a@-Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 


THE CONVEX GOAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 











MANUFACTURED BY 


LOCK HAVEN SIFTER CO.. ee Tran, Pa. 





























/ Hulet, Holmes & Co. 
i MANUFACTURERS OF THE 
CELEBRATED 
Eclipse Folding Clothes Bars, 
The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
ns ——— lar and price list. HULET, HOLMES & CoO., 


BEREA OBHIO. 





Patent Wrought Iron Shear and Punch Combined, 


For Cutting and Punching Iron and 
Plow Steel. 


This Machine will cut 4 x % Flat Iron and 
11 Round or Square, and Punch % 
hole through % Iron. 


—-MANUFACTURED BY— 
THE 


Cleveland Hardware 
CLEVELAND, OHIO. 


. 


p., 
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Steam Launches 


STEAM YACHTS, 
TUG BOATS, 


Engines 
peller Wheels and Boat 
Machinery. 


Marine and Boilers, Pro- 


end for 


free Illustrated Catalogue. 
CHAS. P. WILLARD & CO., 
Chicago, Wi. 


236 Randolph St., 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. 
market. 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Berea, O. 








The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 


Comp t> in all requirements, is Jam 
! Heaung a d Fo.uing. 
When but In use OcCcupies 
space on floor Icss than two 
Can te used 
rdinary bed-room 
lescriplive CirCulars 

# aid prices address 
Mich. Bath Tub Co., 
Homer, Mich. 
















A eaclian of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Elmira, N. Y. 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 


Two staves removed to show the lining between 
the inside and outside staves. 








| 


EMBODY ALL DESIRABLE FEATURES 


| x pRices 45003 UPHARD 
a UNIVERSAL RADIAL RIL 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, © $6.00 up. 
Shafting, Hangers,- - ‘ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0, 


Best in the 
Recent valuable 














G. W. STOCKLY, President. 


J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. 


N: S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
S. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC 00., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MoTors, ETC. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use.  Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 





RB@ Agencies Everywhere. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAw ss. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 


STEAM PIPE AND BOILER COVERINGS. 


Asbestos Cements, 


MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


JOHN A. McCONNELL & CO. 
JOHN ADT & SON, *"si0"™ 


Builders of Machinery for Hardware Manufacture. 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses. Etc. 


- ARMSTRONG - PURIFIER, 


——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 





Mention this paper. 








The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





and 





* Cutting Machi 






Wire Straightening 





A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 


[RON CLAD PAINT CO. iron ciad Paint co. 


Factory, 75&77 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALI 


IRON CLAD 
PAINT. 








Trade Mark Patent«a. THE RAILROADS 








McClure & Shuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 
PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 





Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

R@-We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 








OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 
287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


aM Or Patent 


REVOLVING 
STEAM 


¢ Derrick, 


Also generalHoist- 
ing and Conyey- 
ing Machinery 
Ore & Coal Buck. 
ets & Dump Cars. 


INDUSTRY FILE WORKS, 


A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 


Equal to the Best English 
File. 














OLD FILES RE-CUT. 
All Kinds of Job Grinding. 
OFFICE & WORKS, 

48 COLUMBUS ST,, 
CLEVELAND, O. 


C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


an 
os 
- 
> 
Zz 
2 
° 
x 
°o 








w 
| Foot Lathe 
eS Foot & Power Lathes, 
<a Drill Presses, Scroll- 
= Saw Attachm'ts, Mar 
- drels, Chucks, Tw. t 
a Drills, Dogs, Calipers, 
§ etc Lathes on trie, 
Lathes on paymen, 





Send tor catslogve a Outfits for Amateurs o, 
sitisens Address H.L. SHEPARD, Agt., 
124 Mast be and 8t. Cincinnati, o 














pence ates ere Sng oe regen ae 


¥. 





i 
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Classified List of Advertisers. 


The star () indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger }) irregularly. 
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Buffalo Forge Co., Buffalo, N. Y.........se00++ 19 
Boring Machines— 
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H. B. Brown & Co., East Hampton, Ct...... 17 


Burglar Alarm-— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
Car Axles— 

B. Barrett’s Sous & Co., Wooster, O......0.. 14 
Chaplets 

Forest City Machine Works, Cleveland... 16 
Coal and Coke— 

Witteargn | & WwW | pene Co., Cleve- 

land... woccccccccecseencesce 22 

Coal sieves— 

Lock Haven Sifter Co., Lock Haven, Pa... 14 
Cranes and Derricks— 


McMyler Manufacturing Co., Cleveland..... 15 

Wm. Tod & Co., Youngstown, Di ncsion cae” ae 

Harmar Foundry & Machine Co., ‘Har- 3 

SMA “OD... co axcsusaces cobubsuss sheveebeseesstpwotasertanwnees 18 

Car Wheels— 

Bowler & Co., Cleveland.......... socces covccecee EZ 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind..........sssseee 16 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O.....ccessecereree 14 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... — 
Die Makers. 

Avery Stamping Co., Cleveland.......... naniees 28 
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Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 16 

*Curtis Regulator Co., Boston, Mass......... — 
Ejectors— 

Tames Jenks, Detroit,” Mich............scccccssess 16 
Flue Cleaners— 

Crescent Manufacturing Co., Cleveland..... 16 





“iles, Makers of— 


Reynolds Bros., Columbus, O............ 0... 20 

eR Rs Po enn 15 
forges— 

Buffalo Forge Co., Buffalo, N. Y............... 19 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Bowler & Co., Cleveland................00.+ 3 & 16 
Taylor & Boggis Foundry Co., Giéveiand.. 16 
Curry & Co., Meadville, Pa............csccssseees 16 


feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





RUUD: SNilsisincodunusaseedsnecigtisadiWisnersavessve 20 
Laidlaw & Dunn Co., Cincinnati, O.. oe 
Armstrong Bros., Springfield, Oascsvdorsescese 15 
FH Jonés & Co Cleveland 7 1s 

Cox & Morrison, Wheeling, W. , em iennige Oe 

for Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
foundry Cupolas— 

Victor Colliau, Detroit, Mich...............00000 15 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ -- 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 


Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 1¢ 


Geo. Worthington Co. Cleveland.............. 18 

Bronson Supply Co., Cleveland............. w+ 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. It 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
tron and Steel Rooting— 








Sykes Iron Roofing Co., Niles, O............... 19 
Cambridge fron Roofing Co., Cambridge, 
BO..ccccece ceccccccccccscescosescccccccccccsssccocccccccces 1g 

Garry Iron Roofing Co., Cleveland oo: 

Standard Iron Co., Bridgeport, * area 

Kanneberg Roofing 0. SOMMER. 'O)... 50050500 10 

Thompson Manufacturing Co.,Cleveland. 19 

W. G. Hyndman & Co., Cincinnati. O........ 19 

*Canton Steel Roofing Co., Canton, O....... _ 
trou (Malleable)— 

Sweet & Clark Co., Marion, Ind...............65 12 
tron Ore, Bar and Pig Lron— 

Dalliba, Corrigan & Co., Cleveland............ 12 

Tuttle, Oglebay & Co., Cleveland.... isan 

J. H. Outhwaite & Co., Cleveland.... 12 

Condit, Fuller & Co., Cleveland, O... 12 

Pickands, Mather & Co., Cleveland.. 6 & 12 

Hussev & Pomerov. Cleveland.....sc. sccssss. 12 

H. N. Hill & Co.. Cleveland......... Salecnshenas 12 

Bi. ©. PORS, Cle VeiaNG 2. oc ccceicsecseses racgrecie aes 
tron Planers— 

Smith & Silk, Cincinnati O............ccseeeseee 13 
Lath Mills— 

A ee, CORR, TIF cnc ccnceccsscscasscaccessse 17 
Lumber— 

Martin & Barris, Cleveland..............sceeese 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O.... 19 

H. L. Shepard, Cincinnati, O............... 15 





*Lodge, Davis & Co., Cincinnati, O........... | 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 2 
Manufacturing Sites— 

Chas. G. Eddy, Roanoke, Va.............. 10 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Wehster, Camp & Lane Machine Co., 

SE: SS ae peceaunanebinebnesassaes 13 

Machinery—(General) 

*Columbus Machine Co., Columbus, O...... — 

Morgan Machine Co., Cleveland............... 17 
Machinery (Foot Power 

W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 


I MEINON . [0s cas cussvanpaxnambpaapabseanensteaanbarsniccies 16 
Novelty Iron Works, Canton, O................. 16 


Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland 
E. E. Garvin & Cg., New York 

Office Furniture — 





Burgess & Fish, Cleveland....ccoccs..csscssvcccees I 

Cleveland Desk Co., Cleveland.................. 17 
Patents— 

Catarie B Co. Clem el Od o.cc.ccccocsnscecsvcacesss 16 

E. H. Bates, Washington, D. C.................. 16 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland.............ccsscses II 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa., 11 
Pumps (Steam)— 
E. H. Jones & Co., Cleveland...............ccccess 
Laidlaw & Dunn Co., Cincinnati, O 
Hamar Foundry & Machine Co., Hamar, 





Oe chadobsesen onadbahsensdasdeesbeseesabuaehsecers caeasacessd 18 

Paint— 

Iron Clad Paint Co., Cleveland.................. 15 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elmira, N. Y.............. 15 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... ~ 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 


Punching and Shearing Machine— 
Williams, White & Co., Moline, TI1... 
Cleveland Hardware Co., Cleveland 

Railway Supplies— 





(ES ae AEA RAE pe Oe ne PNM RE OY ae 20 
Railroads— 
ere 17 
Reducing Valves— 
*Curtis Regulator Co., Boston, Mass......... _ 
Rivets— 
Forest City Machine Works, Cleveland..... 16 











Sash Balances— 

Caldwell Manuf’g Co., Rochester. N. Y..... 11 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass.. _ 

A. A. Griffing Iron Co., Jersey City, N. eit It 
Steam Boiler Inspectors— 

Hartford Steam Boiler om & In- 


surance Co., Hartford, Conn.. wosevonteanse SQ 
Stes m Caunch s 
Chas. P. Willard & Co., Chicago, IIl........... 15 


Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland............00... 16 
Saws— 


Detroit Saw Works. Detroit, Mich............ 14 
Northwestern Saw Works, Toledo, O....... 16 
Peter Gerlach & Co., Cleveland................. II 


Shapers— 
*Lodge. Davis & Co., Cincinnati, O........... — 
Sheet Lron— 


Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 
Standard Iron Co., Bridgeport, O...........0.. - 19 


Split Palleys— 

Geo. Worthington Co., Cleveland ............ 18 
Steel Castings— 

er Steel stati Co., bcivennaniones-sonee 
Steam Fitters’ Supsiien— : 

. A. Griffing Iron Co., Jersey City, N. J... 11 

amma of Sheet Metal— 

Avery Stamping Co., Cleveland............0... 13 
Tinning Steel, Ete. 

Avery Stamping Co., Cleveland................. 13 
Torches— 

Schneider and Trenkamp Co., Cleveland. 11 
Trucks and Wheelbarrows— 

Lansing Wheelbarrow Co., Lansing, 

IIIER: a9 <a sigedunisesiatte ua cubeisbasepecassenbomneexeosanes 13 

Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 

*Standard Tool Co., Cleveland........ 
Turnbuckles— 

Cleveland City rae hes Iron Co., Cleve- 





land....... scenes tiniecen ED 
Water Slama 
Reliance Gauge Co., Cleveland..............00 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
F. Powell & Co., Toledo, O......... Rakonsecnbaceeas 20 


Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 15 
Wood-Working Machinery— 
io Ry So A i. | 
Prank @ Co,, Buffalo, N. V........1.<sss000 





Wrenches— 


Campbell Printing Press & Mfg. Co. New 
OE wks v ku'nsan'vv'ntc0buds “obice naiaexsausincumnaanonetedency $e) 





For Sale. 
( NE OF DUNN'S HOISTING MACHINES, 
with over 4o feet of chain. Good as new: 
capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Engineers’ Specialties, ‘:svricating 

om pound 
and Automatic Grease Cupe will effect aaeving 
of 75 per cent. over oil Investigate their 


merits. CRESCENT MFG. CO., Cleveland, 0. 


Two Books for Foundrymer, 








AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
managemient of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 


for obtaining y go0d, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 
Alsocontaining a practical treatise upon the 
construction of cranes and cupolas, and the 


melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
seut by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 


CLEVELAND, OHIO, 





LABORATORY 


-——— OF -— 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material, re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana, 


CLEVELAND BUSINESS DIRECTORY. 








Bolt and Nut Works. 


VHE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 











Carriage Bolts. 
TFXHE COLWELL & COLLINS NORWAY 
BOL 


TCO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











— Coal, Iron and Ore. Ta 
JICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to73 Central Way. 














Hardware and Iron. 
\ 7M. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
Oa ee ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 








Tire. 


rJ\HE EBERHARD MF’GCO., manfrs. of Car- 
riage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
i of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 
ARKIN & BOSWORTH, gand 11 So. Water 


St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps avd Stencil. 
er ys J. H. & CV... Kunbder sta: ps, 


Seals, Stencils,Automatic' heck Pnnc es 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, 0. 
M cMEt. J. C. CO., Steam Boilers, Heavy 
1 Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP& LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


























Alliance, ‘, 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Canton, oO. 
OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 














Meadville, Pa. 


be =! & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 




















Youngstown, O. 


| Tigh 2 RPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 








S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
rices. 


JAMES JENKS, 


Detroit, Mich. 





§ 
5 











Eic. 


Works. 
Wrought Iron Chaplets and 


FOR*ST CITY 


and 37 Winter St., 
CLEVELASD OHTO. 


Chaplet Stews, 


E HEAD RIVETS for stacks, 


Gasometers 
Works: 49, 42 and 44 Columbus St., 


* 
x 


LARC 





E. H. onan Attorney, 


WASHINGTON, D. C. 


Book on Patents Free 





SSQQUNION 44% 
-ELECTROTYPE= 


FOUNDRY: 


TELEPHONE 2139 
oe 2 On VA WT 

















anh 














Tesm Iron Trapp Revirw. 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We aliow One Dotiar to every purchaser 
sending us this advertisement. 








BUKGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing an? Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


CLEVELAND DESK CO. 


W. MEASURE, Prop. 




















—-AND-— 


Office Furniture. 


99 Ontario St. Telephone 2030. 


ATENTS 2: & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. WU. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opirions 
as to Scope, Validity, ‘nfringement 
and Title of Patens Send for 
pamphlet. 








Detroit & Cleveland Steam Navigation Co. 


Office and Wharf 23 River St. 


ARRIVE. DEPART. 


Detroit Steamer............... t5 00a.m. 1000p. m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. tDaily except Sunday. 





FOR THE BEST AND 


joWEST PRICE 
inant 
S. ABBOTT. OLEAN.NY 


(Please mention this paper.; 


ADDRESS 


FT, WAYNE, CINCINNAT! & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ives sHorTER BETWEEN 193 


Fort Wayne and Indianapolis, 


Than any other Route. 


DOD MILES sHoRTER AND QUICKER DD 


BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 





ASK FOR TICKETS VIA 


Ft. Wayn, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and south. 


GEO. W. SUL, W. H FISHER. 
Geu'l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 





RRAY & 
ORR HELS 5 


*204SUPERIOR:ST: 
LEVELANY” 


apepe me 





























PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS 


‘* For scenery picturesque and varied, 
Through valleys green, 'mong mountains ser- 
The people’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 
THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, 
Gen’! Supt., 
Pittsburgh, Pa. 


A. E. CLARK, 
GS. ?. 27. A. 





—— The 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A. T. WIKOFF, 


W. K,. RICHARDS, 
Pres. and Gen. Mgr. 





G. P.& T.A. 








TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—** The Nickel Plate. ”’ 


Eastward. Arrive. Depart. 
Buffalo Passenget................10 40@ Mm 1045am 
Chicago Passenger... 








LOCK PPERIRE. vssccssocsevesscscecee BFP D BB. cvccsiccroreee 
Westward. Arrive. Depart 

CHICREO PARSON BOT. ..5.. crn viqesesscnesscisecses 6.30 a m 

Fostoria Passenger 5epm sii0om 





Local Freignt..........ssseeeseees E.OOD WM .ceceoccsessee 
Rocky River Accommodation departs 7:40 a. 
m.; 1:40p. m. 
Euclid Accommodation departs 6:20 a. m.; 
4-55 Pp. m. F 
All trains daily, except Sunday. 


Cleveland & Pittsburgh. 


Arrive. Depart. 
New York Express............... Iz250pm sgo00am 
New York Express........0...... 635pm 1ospm 
Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation..... 825am s500pm 
Night Express.........00.sssess0s *5 25a m*I1 10pm 


*Daily ; allother trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘“‘ Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 

EGO s « cccicceraiitincs sucanasnducevins 7oam 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm l1o05pm 
Akron & Orrville Accom...... g40am 325pm 

The Sp. m. train runsdaily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Railway. 
Depot, South Water Street and Viaduct. 





Arrive. Depart. 
N. Y. & Pitts. Express....... ts538am *%825am 
Fast N.Y & Pitts. Express*io55am *300pm 
Mahoning Accommo 40am 
Pittsburgh Express........... 
Youngstown Local............. 
Mahon ’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 4 30pm 





Pittsburgh Express.. sh 
New York Express............. *8 00 p 

*Daily. tDaily, except jeudar. 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 


me yDaily ex- 


Depart for— 


Zanesville and Coshocton—6:50 a. m., 3:co p. m. 

Canton 6:50 a.m., 3:cO 1. m., 6:20 p. m. 

Kent—6:<o a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 

Bedford—6:50 a. m., II: a M., 1:30 p. m., 3:0 
p. M., 4:40 p. m., “5:45 p. m., 6:20 p. m. 10:35 p. 
m 

Newburgh—6:15 a. m., 6:50 a. m., II:10a. m_, 1.30 
Pp. m., 3:cO p. M., 4:40 p. m., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 D. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:3u a. m., 2:35 p. m , 6:30 p. m. 
Kent—*8:10 a. m., 10:20 a. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo0 a. m., *8:10 a.m , 10°30 a.m., 1:05 p. 
m.,2 35 p- m., 4:15 p. m., 6:30 p.m., 7:10 p.m. 
Newburgh—6:00 a. m., 7:15 a. m.; *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Canton and intermediate stations 
only), 9:55 a. m., 6:30 p. m. 
Trains marked * run daily. 


Valley Railway. 


FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


(Sundays 


Depart. Arrive. 
Valley Junction Mail......... 7 40am % 20pm 
Marietta Express..............- ti11isam fz20pm 


Valley Junction Express.. . 15pm *io1isam 
Cleve. and Canton Express *7oopm {810am 
*Daily. tDaily, except Sunday. 
WM. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 

Depart. Arrive. 

Wheeling Express............... 645am 655pm 

Uhrichsville Express............ 400pm g20am 

OscaR TOWNSEND Gen. Mang’r. 


SGIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 








ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 


| passing White Sulphur Springs and 


the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort, 


J. ROBINSON, Receiver, 


JNO. J. ARCHER, 
Columbus, O. 


Gen’! Pass. Agt 





parts IN KS. 


2 C/NC/NNAT/. 
ase INK USED ON THIS PUBLICATION 











THE FAVORITE 


—AND— 


PICTURESQUE ROUTE 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 


Depart. 
No. 62, Accommodation..................... t 605am 
No. 72, New York Express.... “ 81oam 
No. 72, Fast Pittsburgh Express. , 8i0oam 
No. 64, Fast Pittsburgh Express.. ; oo pm 
No. 66, Mantua Accommo 











*420pm 
No. 68, New York Vestibule L imited.* *825pm 
No. 70, Pittsburgh Local Express......“11 25 am 


No. 74, Jamest’n, Pitts.& Y’ngst’n Ext 4 20pm 








Arrive. 
No. 65, Fast New York Express.........%10 05 a m 
No. 61,N. Y. & Pittsburgh E eres *715am 
No. 71, Youngstown Local. osvseae™ Sa See 
No. 67, Pittsburgh E xpress. pieoseseoonadpal yr 30pm 
No. 63, New York Express................ *650pm 
No. 63, Pittsburgh Express.. *6s50pm 
No. 69, Pittsburgh Local Express... < 855pm 


0. 73, Mantua AccOMMO.............000006 *“720pm 
*Daily. tDaily, except Sunday. 
Baggage checked through toall points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N.Y.,P &O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 
L. P. FARMER, Gen. Pass. Agt., New York 
W.C. RINEARSON, Ass’t G. P A., Cleveland, O. 
M.L,. Fouts, City Pass. end Ticket Agt., 141 
Superior st.. Weddell House, Cleveland. O 





FRANKLIN 


fm € 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this p: iper is printed ig 
from the above foundry.—Ep. REViEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, lez avis Suspen- 
sion Bridge 8:25 A. M. — 4:20 P Buftalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, arb sepsis an ever-varying pance 
rama of delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Aqt., South Bethlehem, Pa. 


Wheeling & Lake Erie Rai!way. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


66 
BEAUTIFUL ZOAR.” 
This line will be completed to Wheeling in 
July, 1889. 
M. D. WoopForD, 
Gen'l Manager. 


Jas. M. HALL, 
Gen'l Pass. Agent. 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Universal Milling Machines Special Tools 
and Gauges, Milling Cutters, Poy 
Beve: Pratrectae Gear Cut 


ting, General Jobbing 
41 West Superior St. (Viaduct,) CLEVELAND, 0 




















Te Tron ‘TRADE Review. 


—— — — ———— |) 








| q T F SELLING aie IN THE UNITED STATES. 
e CONDENSING OR 
16 Sizes, 5 to 500. P, Not yet equaled by any form of Engine for PITTSBURGH, ) wee & urek, Kerr 


HIGH FUEL DUTY AND SIMPLICITY. 











GO, , 
PHILADELPHIA, z ‘Chestnut St., M. R. fucklé, Jr. & Co. 
13 Sizes in Stock. aoe po Washingto m AVE. | ~ rairbanks 
STA N DA R D. 5 to 250 H. P. DENVER, _— 1330 dovmaventin tintanh, & Co. 
3,000 in use in all parts of the Civilized World. on = Sehcamaeen 4 4. 
SALT a: city. "259 S. Main St. tah & M 
JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. $s sohtner 


CHICA 


BUTTE, MONT. E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. j 1 PORTLAND, OR. 5 N. Front St., Park 
_ Well Built. Economical, _ Reliable. Over 300 soid the first year. p p S {| ng 0 {| Se al ne 1 CHARLOTTE. N.C. >. Si wd a t., Parke & Lacy Mch. Co. 
a $$ —$________ A ATLAN. A, GA. 458. Prior St. ¢ The D. A. Tompkins Co. 


All the above built : strictly t chan: Parts. 
Repairs Carried in Stock. Gauge, x ith Interchs aie 


au) PITTSBURGH, PA.U.S.A. 


ALLAS, TEX. eating Imp. & Mch Co. 
CHATTANOOGA, TENN. C. E. James & Co# 








NEW ee BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highestattainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 2,500. 





Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Saiem, “" 
SALES AGENTS : W. L. SIMPSON, 301 Telephone Building, 18 Courtlandt Street, nN. 
N. W. ROBINSON, 154 Washington Street, Chicago, Ill. ; ROBINSON 
& CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON aieaieaia 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 
@@” Heavy special machinery generally. Send for illustrated catalogue. 


HEADQUARTERS 


—FOR— 





re 


—— WOOD SPLIT PULLEYS, 


A large stock of the 


Wilburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, E tc: Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND. O. 











Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Efilade!phia. 


Chicago. 


Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 


Harmar Foundry & Sachin Co. 
is STEAM PUMPS. 


Derrick Powers. foundry ‘Work. 








Hoisting Engines. 
Derrick Feet. 














MARIETTA, OHIO. 


Works, HARMAR, O,. 


CLEVELAND: HA DWIGK: 
jHARDWIG ZINE WORKS: 


Osa BOILERS. 
C ERIE. PENN4 


cigs CAGE 














TEP TN 


porisecre by 













AcE ‘ Ae 
150 to 2000 HP. Tatest Design? : 


FOR ROLLING MILLS AND ALL OTHER > 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — 
ENGINES ALWAYS IN STOCK. 








- Sy Matonie- Bore: VWWoRKS-” \ 
OL LE RS. pee; cfs qRUSSES, RLasT Fupwaces 
rat a; 1B EMoof POLLING MILL Work. 


WM B. POLLOCK XO .YOUNGS TOWN, O. 





PUMPS OF EVERY 
DESCRIPTION. 





Barnes’ Fratent Foot Fower Machinery. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circular Saws, Scroll Saws, Furmers, diortisers, 
Tenoners, Etc., Etc. 

Our Patent Velocipede Fuot-Power is without question the vest ).t 
app! ied to Lathes. Read a few expressions from those asing the m 
“I do not see how your lathes can be p produced at so low cost. ‘The 





velocipede foot-power is simply elegant. ‘Can turn a whole day, 
and feclas litle tiredas tho yugh only walking around.” ‘In regard 

to the velocipede foot-power, I consider the lat he without an e@quai 
“I sat at the lathe for 1i hours,c itting off and threading 14% steam 

pipes. Those whosawit Geeks ditequaltol5 hour jobin machine 
shop.” ‘‘Using the velocipede f ol- power, the operator can hold asteady 
hand for doing the work.” “Re or dving actual bus sines 8s, the light stor 
the heaviest, give me the velocipec ie foot -power. ‘The 2 446 Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 
you can make machines to pay you for sosma/l sum o1 money.’ “The 
No 6 Lathe is the most perfart tool I ever saw for tae money.” “I can 
do double the amountof workon the velocipede, that Ican on an; 
other style of fuot-power lathe.” There is n> tax on strength, ths 

body is at rest, steady, the hands and attention fre 8 for the J¢ b 

“The velocipec de.—It is the best fur ot- power of any for lathes, 

It desired, these mac nas will be sold ON TRIAL. The purchaser can have ample time to test 
them in his own shop and on the work he wishes them todo. Descriptive Catalogue and Price-List 
Free. Ww. F. & JOHN BARNES CO., No. 827 Ruby t., Rockler ce Male 











E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS «> CONTRACTORS, 


Steam and Hot Water Heating, and 
Pipe Fitting. 


VAN DUZEN 


CAS ENCINE 


aNO BOILER. NOCOAL. 
NO ENGINEER. 

+ Extra WATER RENT 

or INSURANCE. 

- INSTANTLY STARTED. 








W. W. BRISBEN’s Patent Emery Wheel 
Dresser, Malleable Handle, White £ 
Hard Cut- 7 a a 
ters, Brass 
Beari ngs 
Warranted 
Price $3.00. CLEVELAND, OHIO O.S. A. 


DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
im” Send for description and prices. 


@ Van Duzen Gas Engine CO., 


—— 1.34 E. 2nd St., CINCINNATI, 0, 
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‘Tem IRon Trappe Revirw. 

















THE GREAT STUMP AND ROCK 


ANNIHILATOR. 


iste). ir-a— ew — 3 ee coke) ai ici 


CORRUGAT ER iMPEN SIPING: NG Ae tage 


CINCINNATI 
:=OHIO= 


W,G,HYNDMAN & C 








COLUMBUS 


8S Blast Furnace Engines on Hand. 


MACHINE CO., 


—— MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills ; 
Punches and Shears—Single and Combined; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


. Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
: ALSO HEAVY CASTINGS AND MACHINERY WORK. 


COLUMBUS, OHIO, 








a es _——_— eo 
cout. out ©? 





THOMPSON JfANUFACTURING (‘0., 


Ohio. 


MANUFACTURERS OF 


CORRUGATED IRON. 


Seven Sizes of Corrugations. 
ANY CGAUCE FROM 16 TO 28 INCLUSIVE. 








Cleveland. 












SYKES IRON ROOFING CO., NILES, O. 






SYKES’ All my Iron is 
Re-Rolled and 

IMPROVED Box Annealed, 
Best Roofin the well Painted on 


both sides with 

Best of Paint 

Buildi —, 7 Lia- 
uildings, 

Easy Put On. onecs. 













































7, Stump before a blast. | Fragments after a blast. 


© STRONGEST and SAFEST EXPLOSIVE 


ZG, 
e Renown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie, 


J. W. WILLARD, Manager, 


q S 
2 











WERS & 


JIEATING FURNACES, HAND BLOWERS. 
AND BLACKSMITH DRILLS. 





Soft Steel Plates and Sheets, 





CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








: 
GARRY S 
iN FT 


a 
-— 
— oa 


PA 


GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Reufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
8@ Send for circulsrs and price list To A 


GARRY S 
GORRUGATED 











The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 


THE KANNEBERG PATENT 


MANUFACTURERS OF 







SES CORRUCATED IRON 
ae Awe ANNE SENS YA i Pe (Four Sizes of Corrugations. 
LATEST TePRON ED ; { PMU | a. Yee) -Crimped Edge Iron Roofing and 

FOLDED LOCK SEAM av gd Wangae Siding, Beaded Iron Siding and 
"S$ uF ? 


StrictlyGenuine Steel Roofing vi i “ ts =e yi &Ceiling, Water Proof Building 


im) Paper, Ready-Mixed Paints, Etc 
WRITE FOR CATALOGNE. PRICE 


CAMBRIDCE ROOFINC CO., Cambridge, O., 





ee Manufacturers of 
yee ; Plain, Rolled, Crimped 


: ~~ Edge, Corrugated and Bead- 
CROWLS PATENT STAN DIAN G ed Roofing, Siding and Ceil 
ing 
STEEL PURE STEEL A SPECIALTY 
B@Send for Descriptive 
Catalogue. 


ROOFING 


SEAM 








STEAM ENGINES, cA"Bortabieand Semi-Portabie 


3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 





300 Lagonda Avenue, 
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THE KIDDER su ooo, HANGER. 


PAT APRIL 30. ah — JuLy 8, 72. 






















2% iN. 





{ secrioN 
TRACK 


NO IRON RAIL. 


Cannot be thrown of the track. 














Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask your jobber for them, and if he cannot sup- 
ply you, address 


The Taylor & Beeeis Fay. Co 


CLEVELAND, OHIO. 





STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


, (HORIZONTAL STYLE.) 





Removes all Impurities. Entirely rrevents scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





OLD 
1874. 





SEND FOR CATALOGUE. (or, Lake & Kirtland StS. Cleveland, 0) WRITE POR DISCOUNTS 


CLEVELAND TWIST DRILLCO. 


“a er Columns. 
It it pays to keep posted Many 
largest corporations 


hues found it profitable to 
discard the old appliances,and adopt 
these sa‘e-guards. There is always 
econum in sa‘ety. Send for illus- 


trated price-list. RELIANCE GAUGE CO., 
827 Sheriff St., Cleveland, O. 


RELIABLE I tigat 
‘ane, at ET Y seek si 

e 
RELIANCE SAFETY 








, ‘ile Bronson Supply Co., 


CLEVELAND, 0., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12, 


Will not ab- 
sorb Grease; | 
a) vill not im- 
art the Flavor | 

jf ot previously Couked Food ; Easily 
> kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 















C. H. COLLINGS. C. H. PRITCHARD. 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


RTH AND EVANS STS. CINCINNATI. 0 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND || SOUTH WATER ST., 


The Kilby Manufacturing 60, 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country 
: We are now prepared and have 

; ‘acilit‘es for doing Foundry and 
fachinist work of every descrip- 
ion. Shall be gled to furnish 
‘stimates on application for En- 
y gines Boilers and other, heavy 































The STAN DARD TOOL Co., 
CLEVELAND, OHIO, 
Manufacturers of ZA 
INCREASE TWIST DRILLS, &c., SS -Z4 
TAPER SHANK DRILLS, gi 
Straight Shank Drilis, 
Machine Bit Drilis, 
Screw Driver Bits, Sockets, 
Bit Stock, Hand and 
Shell Ream ers, 
Sterdard Cauges, 
Milline Cutters and Special 
Tools, Morse Taper Reamers. 


—— Standard Patent —— 
Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


cd a wu = Sie a= AND 
CHEAPEST 


The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo?s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.. CLEVELAND. OHIO. 








** USE THE BEST. “© 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 
A Thoroughly Reliable and Simple Boiler Feeder for Station- > 


ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no w atching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don’t affect them. They work from 
25 to 135 and so he pressure on water at nz itural tem pera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


® We solicit the commercial 
trade only 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 


The Hart or Detroit 


Emery-Corundum 
| WHEELS AND MACHINERY, 


i. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 








TOLEDO W:.RE WORKS. 


F. Powell & Co., 
Warranted Superior to P. amano gtrmnsaacl r 
any Machine Cut and COA 2 SCR EENS, 


Lead 7 empered In the Wire Bank Railings, Plant Stands, Fire 
market, Send for price Proof Lathing, &c. 








Old Files Recut and 








machinery. 








list. SUMMIT STREET, TOLEDO, OHIO. 
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